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Consult ‘‘Contents”’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
7 ‘ agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, or age. 

This survey was made cooperatively by the Soil Conservation Service and 
the Michigan Agricultural Experiment Station. It is part of the technical 
assistance furnished to the St. Joseph County Soil Conservation District. 
Financial assistance was provided by the St. Joseph County Board of 
Commissioners. Major fieldwork was performed in the period 1976-1980. Soil 
names and descriptions were approved in 1980. Unless otherwise indicated, 
statements in this publication refer to conditions in the survey area in 1980. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 

This soil survey supersedes the soil survey of St. Joseph County published in 
1923. 


Cover: Corn is one of the major crops in St. Joseph County, and irrigation on 
the more droughty soils nearly doubles the yield. This soil is Elston sandy foam, 
0 to 3 percent slopes. 
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This soil survey contains information that can be used in land-planning programs in St. 
Joseph County. It contains predictions of soil behavior for selected land uses. The survey 
also highlights limitations inherent in the soil or hazards that adversely affect the soil, 
improvements needed to overcome the limitations or reduce the hazards, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management needed for 
maximum food and fiber production. Planners, community officials, engineers, developers, 
builders, and home buyers can use the survey to plan land use, select sites for 
construction, and identify special practices needed to insure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife management, 
waste disposal, and pollution control can use the survey to help them understand, protect, 
and enhance the environment. 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a foundation for 
buildings or roads. Clayey or wet soils are poorly suited to use as septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each soil is 
shown on the detailed soil maps. Each soil in the survey area is described. Information on 
specific uses is given for each soil. Help in using this publication and additional information 
are available at the local office of the Soil Conservation Service or the Cooperative 
Extension Service. 
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ST. JOSEPH COUNTY is in the southwestern part of 
the lower peninsula of Michigan. It borders Indiana on 
the south, Cass County on the west, Branch County on 
the east, and Kalamazoo County on the north. It covers 
an area of 323,584 acres, or 518 square miles. 
Centreville, the county seat, has a population of about 
1,000. The population of St. Joseph County, in 1970, 
was about 47,392. 


general nature of the county 


This section provides general information about St. 
Joseph County. It discusses history and development, 
climate, physiography, relief, and drainage, and farming. 


history and development 


The settlement pattern in what is now St. Joseph 
County has been directly influenced by the natural 
features of the region—an extensive river system, 
abundant woodlands, and scattered prairies (70). 

An agricultural people inhabited the prairies about 
1,200 years ago. They are thought to have been a 


branch of the Hopewell Indian Mound Builders of the 
Ohio and Mississippi River Valleys (6). 

French explorers and missionaries arrived in the 
1660's. At that time, the Algonquin Indians had extensive 
settlements in the area. 


White settlers came into the southern part of the 
county as early as 1813. Permanent settlement, 
however, did not occur until after 1821 when the Indians, 
by treaty, relinquished their rights to the land. The 
greatest migration was from the east, mainly from Ohio, 
Pennsylvania, and Virginia. 

The prairies were the first areas to be farmed, but as 
the population increased, wooded land was cleared. 
Sawmills became prevalent along rivers, especially at the 
several points where rivers converge. The city of Three 
Rivers was established at such a site and grew as the 
commercial center of the area. In the southeastern part 
of the county, the city of Sturgis flourishes in an area 
that was one of the earliest agricultural centers in the 
area. 

The county was established in 1829. Two years later, 
Centreville was established as the county seat. 


climate 


Prepared by Dr. Fred V. Nurnberger, Michigan Department of 
Agriculture, Weather Service, East Lansing, Michigan. 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Three Rivers in the 
period 1949 to 1978. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 26.2 degrees F, 
and the average daily minimum temperature is 18.4 
degrees. The lowest temperature on record, which 
occurred at Three Rivers on February 12, 1899, is -20 
degrees. In summer the average temperature is 70.2 
degrees, and the average daily maximum temperature is 
82.5 degrees. The highest recorded temperature, which 
occurred at Three Rivers on July 21 and 25, 1934, and 
again on July 13 and 14, 1936, is 107 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 33.97 inches. Of this, 
20.45 inches, or 60 percent, usually falls in April through 
September. The growing season for most crops falls 
within this period. In 2 years out of 10, the rainfall in April 
through September is less than 17.5 inches. The 
heaviest 1-day rainfall during the period of record was 
3.94 inches at Three Rivers on July 21, 1976. 
Thunderstorms occur on about 36 days each year, and 
most occur in June and July. 

Average seasonal snowfall is 45.6 inches. The 
greatest snow depth at any one time during the period of 
record was 27 inches. On an average of 64 days, at 
least 1 inch of snow is on the ground. The number of 
such days varies greatly from year to year. The heaviest 
seasonal snowfall was 65.4 inches in 1977-78, and the 
lightest was 13.5 inches in 1948-49. The heaviest 1-day 
snowfall on record was more than 18 inches. The 
amount of snowfall increases greatly to the west 
because of the influence of Lake Michigan. 

According to data from the National Weather Service 
at Grand Rapids, Michigan, and at South Bend, Indiana, 
the average relative humidity in midafternoon in St. 
Joseph County is about 63 percent. Humidity is higher at 
night, and the average at dawn is about 82 percent. The 
sun shines 63 percent of the time possible in summer 
and 33 percent in winter. The prevailing wind is from the 
south-southwest. Average windspeed is highest, 12.3 
miles per hour, in March. January is a close second, 12.1 
miles per hour, and April is third, 12.0 miles per hour. 
The fastest windspeed was 63 miles per hour in August 
1953. 


Soil survey 


According to data taken at South Haven, evaporation 
from an evaporation pan during the growing season 
(April through September) averages 33.6 inches. During 
the growing season, potential moisture evaporation 
exceeds average precipitation by 70 percent: thus, soil 
moisture replenishment during the fall and winter is 
important to the success of agriculture. Drought occurs 
periodically, but severe drought, as defined by the 
Palmer Drought Index, occurs only 6 percent of the time. 


physiography, relief, and drainage 


The dominant landforms in St. Joseph County are of 
glacial origin. In the northwest region, rolling moraines 
cover most of the northern part of Fabius Township and 
the central part of Flowerfield Township. In the morainic 
areas that have been cleared for farming, cobbles and 
stones of assorted sizes are common (fig. 1). There are 
gently rolling till plains in the eastern half of the county, 
particularly in the southeastern part in the townships of 
Sherman, Burr Oak, and Fawn River. In most of the 
county, however, broad, nearly level to undulating 
outwash plains are the dominant landform. The plains 
are the result of the deposits left by glacial melt waters 
in front of the ice. 

There are also small areas of prairie soils, which are 
thought to have been part of the Great Prairies of the 
Midwest. The areas are concentrated in three regions: in 
the northeast, in parts of the townships of Mendon and 
Nottawa; in the southeast, immediately surrounding the 
city of Sturgis; and in the southwest, between the towns 
of Constantine and White Pigeon. 

The St. Joseph River is the county’s major 
drainageway. It flows in a southwesterly direction from 
the vicinity of the township of Leonidas, in the northeast 
corner of the county, to the western boundary of the 
township of Mottville, in the southwest corner. 

The secondary rivers include the Portage and Rocky 
Rivers, which drain the north; the Prairie River, which 
flows across the central region from the east; and the 
Fawn and White Pigeon Rivers, which flow across the 
southern part of the county. They all feed into the St. 
Joseph River and, with the smaller tributary streams, 
form the county’s drainage system. 

There are numerous small ponds and bogs throughout 
the county, especially on the moraines and till plains 
where depressions were left by irregular glacial melt. 
There are many lakes along the rivers and streams on 
the outwash plains or concentrated on the moraines and 
till plains. 


farming 


Crop production is the primary land use in St. Joseph 
County. Corn and soybeans are the major crops. Wheat, 
oats, and rye are also grown. Specialty crops, including 
asparagus, spearmint, strawberries, and gladiolus, 
generally are grown on soils of limited capability. Seed 


St. Jaseph County, Michigan 


corn and popcorn are fairly new crops in the county but 
are taking up an increasing percentage of the farm 
acreage. 

The number of beef and dairy cattle and of sheep in 
the county is steadily declining. Hog and poultry 
production, though not high, remains steady. 

A current trend in local farming practices is toward 
overhead irrigation. In 1979, according to the Michigan 
Agricultural Statistics for that year, approximately 52,000 
acres of cultivated crops was irrigated, a significant 


increase from 1969, when only 3,000 acres was irrigated. 


Irrigation is used most extensively in the broad, nearly 
level areas in the county, especially in areas of the more 
droughty soils. Irrigation, on the average, has doubled 
the yield of corn and soybeans on these soils. 

The average size of farms in St. Joseph County has 
steadily increased, but the number of farms decreased 
by 12.6 percent from 1969 to 1974. During this period, 
approximately 5.5 percent of the land in farms was 
converted for other uses (4,5). 


Figure 1.—Cobbles and stones in fence rows are common 
in morainic areas that are used as cropland. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
crainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units” and ‘‘Detailed soil map units.” 


While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 


But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, woodland managers, engineers, 
planners, developers and builders, home buyers, and 
others. 

This soil survey supersedes the soil survey of St. 
Joseph County published in 1923 (7). This survey 
updates the earlier survey. It provides additional 
information and has larger maps that show the soils in 
greater detail. 


Some of the boundaries on the soil maps of St. 
Joseph County do not match those on the soil maps of 
adjacent counties, and some of the soil names and 
descriptions do not fully agree. The differences are a 
result of improvements in the classification of soils, 
particularly modifications or refinements in soil series 
concepts. Also, there may be differences in the intensity 
of mapping or in the extent of the soils within the survey 
area. 


general soil map units 


es , 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern of 
soils, relief, and drainage. Each map unit, or soil 
association, on the general soil map is a unique natural 
landscape. Typically, a soil association consists of one 
or more major soils and some minor soils. It is named for 
the major soils. The soils making up one association can 
occur in other associations but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 


soll descriptions 
4. Adrian-Granby association 


Nearly level, very poorly drained and poorly drained 
mucky and loamy soils; in bogs and depressions and on 
outwash plains and lake plains 


This association consists of depressions, flats, and 
drainageways on glacial lakebeds and the adjacent 
outwash plains (fig. 2). The slopes are 0 to 2 percent. 

This association makes up about 3 percent of the 
county. It is about 50 percent Adrian soils, 40 percent 
Granby soils, and 10 percent soils of minor extent. 

Adrian soils are in depressions and along 
drainageways. They are nearly level and are very poorly 
drained. Typically, the surface tier is black muck about 
13 inches thick. The subsurface tier is black muck about 
19 inches thick. The substratrum to a depth of about 60 
inches is dark gray, mottled, loose sand. 

Granby soils are in slightly higher positions. They are 
nearly level and are poorly drained or very poorly 
drained. Typically, the surface layer is black sandy loam 
about 11 inches thick. The subsurface layer is very dark 
gray, mottled loamy sand about 3 inches thick. The 
subsoil is dark gray and mottled and is about 14 inches 
thick. The upper part is friable sandy loam, and the lower 


part is very friable loamy sand. The substratum to a 
depth of about 60 inches is grayish brown, mottled, 
loose sand and fine sand. 

The minor soils are Histosols and Aquents. They are 
ponded and are in lower concave areas. 

The soils in this association are mainly in wetland 
vegetation, but in some areas they are drained and are 
used as cropland. The high water table and ponding are 
the major concerns. If these soils are drained, soil 
blowing is a hazard. 

The soils in this association are well suited to use as 
habitat for wetland wildlife. If drained, they are suited to 
cultivated crops and specialty crops. The soils generally 
are not suited to sanitary facilities and building site 
development because of ponding and seepage. 


2. Oshtemo-Spinks association 


Nearly level to gently rolling, well drained loamy and 
sandy soils; on outwash plains and moraines 


This association consists of soils on glacial outwash 
plains and moraines that are higher than the adjacent 
drainageways and lakebeds. The slopes range from 0 to 
18 percent. 

This association makes up about 65 percent of the 
county. It is about 45 percent Oshtemo soils, 20 percent 
Spinks soils, and 35 percent soils of minor extent. 

Oshtemo soils are in nearly level areas along 
drainageways and on gently rolling knolls and ridges. 
They are well drained. Typically, the surface layer is dark 
grayish brown sandy loam about 9 inches thick. The 
subsurface layer is brown sandy loam about 5 inches 
thick. The subsoil is about 46 inches thick. The upper 
part is dark reddish brown and dark brown, friable sandy 
loam; the lower part is dark brown, loose loamy sand. 
The substratum to a depth of about 66 inches is grayish 
brown, loose, calcareous gravelly sand. 

Spinks soils are on slightly higher ridges and along 
drainageways. They are nearly level to gently rolling and 
are well drained. Typically, the surface layer is dark 
brown loamy sand about 10 inches thick. The subsurface 
layer is yellowish brown loamy sand about 16 inches 
thick. The subsoil to a depth of about 60 inches is 
yellowish brown, loose sand that has bands of dark 
brown, very friable loamy sand. 

The minor soils are Bronson, Brady, Granby, and 
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Figure 2.—Pattern of soils, topography, and underlying material in the Adrian-Granby association. 


Houghton soils. The moderately well drained Bronson 
soils and the somewhat poorly drained Brady soils are in 
depressions. The very poorly drained Granby and 
Houghton soils are in drainageways. 

The soils in this association are used mainly for 
cultivated crops (fig. 3). Some areas are used for 
specialty crops, and some small areas remain in native 
woodland. Droughtiness and soil blowing are the major 
concerns in management. 

The soils in this association are suited to cultivated 
crops and to specialty crops, such as asparagus, 
gladiolus, seed corn, and popcorn. If soil moisture levels 
are low, irrigation can increase yields. The soils generally 
are suited to sanitary facilities and generally are well 
suited to building site development. 


_ 3. Hillsdale-Elmdale association 


Nearly level to gently rolling, well drained and moderately 
well drained loamy soils; on till plains and moraines 

This association consists of till plains and moraines 
that are dissected by drainageways, streams, and 


depressions (fig. 4). The slopes range from 1 to 12 
percent. 

This association makes up about 12 percent of the 
county. It is about 40 percent Hillsdale soils, 35 percent 
Elmdale soils, and 25 percent soils of minor extent. 

Hillsdale soils are on nearly level to gently rolling 
knolls, side slopes, and ridges. They are well drained. 
Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsoil is yellowish brown 
sandy loam about 35 inches thick. The upper part is 
friable, and the lower part is firm. The substratum to a 
depth of about 60 inches is yellowish brown, friable 
sandy loam. 

Elmdale soils are on smooth uplands and foot slopes. 
They are nearly level to undulating and are moderately 
well drained. Typically, the surface layer is dark brown 
sandy loam about 10 inches thick. The subsoil is friable 
sandy loam to a depth of about 60 inches. It is brown in 
the upper part and yellowish brown and mottled in the 
lower part. 

The minor soils are Spinks, Teasdale, and Barry soils. 
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Spinks soils are well drained. They are on the steeper 
side slopes and foot slopes. Teasdale soils are 
somewhat poorly drained and are in positions on the 
landscape similar to those of Elmdale soils. Barry soils 
are poorly drained and are in depressions along 
drainageways. 

The soils in this association are used mainly for 
cultivated crops. Some small areas remain in native 
woodland. Erosion and wetness are the major concerns 
in management. 

The soils are well suited to cultivated crops and to use 
as woodland. Hillsdale soils are well suited to use as 
septic tank absorption fields and generally are suited to 
other sanitary facilities. Elmdale soils are poorly suited to 
use as septic tank absorption fields because of wetness. 
Seepage is the main limitation for sewage lagoons. The 
soils are well suited to building site development, 
although wetness is a limitation of the Elmdale soils. 


4. Elmdale-Teasdale association 


Nearly level and undulating, moderately well drained and 
somewhat poorly drained loamy soils; on till plains and 
moraines 


This association consists of till plains and moraines 
that are dissected by drainageways, streams, and 
depressions. The slopes range from 1 to 6 percent. 


This association makes up about 3 percent of the 
county. It is about 40 percent Elmdale soils, 40 percent 
Teasdale soils, and 20 percent soils of minor extent. 


Elmdale soils are in slightly convex areas and on foot 
slopes. They are nearly level to undulating and are 
moderately well drained. Typically, the surface layer is 
dark brown sandy loam about 10 inches thick. The 
subsoil is friable sandy loam to a depth of about 60 
inches. It is brown in the upper part and yellowish brown 
and mottled in the lower part. 


Teasdale soils are in broad nearly level areas, on 
rises, and along gently sloping drainageways. They are 
nearly level to undulating and are somewhat poorly 
drained. Typically, the surface layer is very dark grayish 
brown sandy loam about 6 inches thick. The subsurface 
layer is pale brown sandy loam about 7 inches thick. The 
subsoil is about 35 inches thick. It is yellowish brown, 
mottled, and friable throughout. The upper part is sandy 
clay loam and loam, the middle part is sandy loam, and 
the lower part is loamy sand. The substratum to a depth 


Figure 3.—Corn and soybeans are the major crops grown on soils in the Oshtemo-Spinks association. 


8 Soil survey 


oe SS eg ot 
SS 
gah th 
ea >t 
. a eee 200 | ; 
4-7 Hi. NV & Ss 
SS, a oe SS AC ‘ck 


OP 


gan “3 


’ 


Figure 4.—Pattern of soils, topography, and underlying material in the Hillsdale-Elmdale association. 


of about 60 inches is light yellowish brown, mottled, very 
friable, calcareous loamy sand. 

The minor soils are Hillsdale and Barry soils. Hillsdale 
soils are on the higher knolls. They are well drained. 
Barry soils are in wet spots and drainageways and are 
poorly drained. 

The soils in this association are used mainly for 
cultivated crops. Some areas remain in native woodland. 
Erosion and wetness are the major concerns in 
management. 

The soils are well suited to cultivated craps and to use 
as woodland. They generally are poorly suited to sanitary 
facilities and building site development because of 
wetness and seepage. 


5. Elston association 
Nearly level, well drained loamy soils; on outwash plains 


This association consists of glacial outwash plains that 
are higher than the adjacent glacial drainageways and 
lakebeds. The slopes range from 0 to 3 percent. 

This association makes up about 3 percent of the 
county. It is about 75 percent Elston soils and 25 
percent soils of minor extent. 


Elston soils are nearly level and are well drained. 
Typically, the surface layer is black sandy loam about 10 
inches thick. The subsoil is about 38 inches thick. The 
upper part is dark brown, friable sandy loam; the middle 
part is dark brown, very friable loamy sand; and the 
lower part is dark yellowish brown, loose loamy sand. 
The substratum to a depth of about 60 inches is pale 
brown, loose, calcareous sand. 

The minor soils are Nottawa, Brady, and Granby soils. 
The moderately well drained Nottawa soils are within the 
prairie area of Mendon Township. They are in slightly 
lower positions adjacent to the Elston soils. The 
somewhat poorly drained Brady soils are on the side 
slopes of depressions. The very poorly drained Granby 
soils are in depressions and potholes. 

The soils in this association are used mainly for 
cultivated crops. Soil blowing and droughtiness are the 
major concerns in management. 

The soils are well suited to cultivated crops and to 
building site development. If soil moisture leveis are low, 
irrigation can increase crop yields. The soils are suited to 
use as septic tank absorption fields, but the poor filtering 
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capacity is a limitation. The soils are poorly suited to use 
as sewage lagoons because of seepage. 


6. Sebewa-Cohoctah association 


Nearly level, very poorly drained and poorly drained 
loamy soils; on outwash plains and flood plains 


This association consists of outwash plains, narrow 
flood plains, broad flats, depressions, and drainageways. 
The slopes are 0 to 2 percent. 

This association makes up about 3 percent of the 
county. It is about 45 percent Sebewa soils, 35 percent 
Cohoctah soils, and 20 percent soils of minor extent. 

Sebewa soils are on broad flats and slightly higher 
terraces. They are nearly level and are poorly drained or 
very poorly drained. Typically, the surface layer is black 
loam about 13 inches thick. The subsoil is dark gray and 
mottled. It is about 15 inches thick. The upper part is 
firm sandy clay loam, and the lower part is firm clay 
loam. The substratum to a depth of about 60 inches is 
gray, loose sand and grayish brown, loose gravelly sand. 


Cohoctah soils are on nearly level, narrow flood plains. 


They are very poorly drained. Typically, the surface layer 
is black loam about 6 inches thick. The substratum is 
dark gray, mottled, friable loam in the upper 24 inches 
and dark gray, loose gravelly sand to a depth of about 
60 inches. 

The minor soils are Brady and Granby soils. Brady 
soils are in major drainageways on ridges and knolls and 
are slightly higher on the landscape than the Cohoctah 
soils. They are somewhat poorly drained. Granby soils 
are in positions on the landscape similar to those of the 
Sebewa soils. Granby soils are very poorly drained. 

Sebewa soils are used mainly as cropland. In some 
areas they are used as woodland. Cohoctah soils are 
used as woodland, or they support wetland vegetation. 
Wetness and flooding are the major concerns in 
management. 

Sebewa soils and Cohoctah soils generally are poorly 
suited to cultivated crops and to use as woodland. They 
generally are not suited to sanitary facilities and building 
site development because of ponding and flooding. 


7. Kalamazoo-Oshtemo association 


Nearly level to rolling, weil drained loamy soils; on 
outwash plains and moraines 


This association consists of glacial outwash plains and 
moraines that are higher than the adjacent drainageways 
and lakebeds. The slopes range from QO to 18 percent. 

This association makes up about 5 percent of the 
county. It is about 45 percent Kalamazoo soils, 35 
percent Oshtemo soils, and 20 percent soils of minor 
extent. 

Kalamazoo soils are in broad, flat areas and on lower 
side slopes. They are nearly level to gently rolling. 


Typically, the surface layer is very dark grayish brown 
loam about 12 inches thick. The subsoil is about 64 
inches thick. The upper part is dark brown, firm clay 
loam. Below that, dark brown, friable sandy clay loam 
and sandy loam overlie dark brown, very friable loamy 
sand. The lower part is yellowish brown and dark 
yellowish brown, very friable loamy sand. 

Oshtemo soils are on rises and side slopes and are 
slightly higher on the landscape than the Kalamazoo 
soils. They are nearly level to rolling. Typically, the 
surface layer is dark grayish brown sandy loam about 9 
inches thick. The subsurface layer is brown sandy loam 
about 5 inches thick. The subsoil is about 46 inches 
thick. The upper part is dark reddish brown and dark 
brown, friable sandy loam; the lower part is dark brown, 
loose loamy sand. The substratum to a depth of about 
66 inches is grayish brown, loose, calcareous gravelly 
sand. 

The minor soils are Schoolcraft, Brady, Matherton, and 
Sebewa Soils. Schoolcraft soils are in flat prairie areas 
and are well drained. Brady and Matherton soils are in 
depressions and drainageways. They are somewhat 
poorly drained. Sebewa soils are in potholes and are 
poorly drained or very poorly drained. 

The soils in this association are used for cultivated crops 
in most areas. Some areas remain in native woodland. 
Soil blowing and droughtiness are the major concerns in 
management. 

The soils are well suited to cultivated crops. If soil 
moisture levels are low, irrigation can increase crop 
yields. The soils are well suited to use as woodland. 
They are suited to use as septic tank absorption fields. 
However, poor filtering capacity is a limitation of 
Kalamazoo soils. The soils generally are well suited to 
building site development. 


8. Hillsdale-Riddles association 


Undulating to rolling, well drained loamy soils; on till 
plains and moraines 


This association consists of moraines and till plains 
dissected by drainageways and streams. The slopes 
range from 2 to 18 percent. 

This association makes up about 6 percent of the 
county. It is about 45 percent Hillsdale soils, 35 percent 
Riddles soils, and 20 percent soils of minor extent. 

Hillsdale soils are on rolling side slopes and ridges. 
Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsoil is yellowish brown 
sandy loam about 35 inches thick. It is friable in the 
upper part and firm in the lower part. The substratum to 
a depth of about 60 inches is yellowish brown, friable 
sandy loam. 

Riddles soils are on undulating to rolling divides and 
side slopes. Typically, the surface layer is brown sandy 
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loam about 9 inches thick. The subsoil is about 46 
inches thick. The upper part is dark brown, firm sandy 
clay loam; the middle part is yellowish brown, friable 
sandy loam; and the lower part is dark yellowish brown, 
friable sandy loam. The substratum to a depth of 60 
inches is dark yellowish brown, very friable loamy sand. 

The minor soils are Houghton and Spinks soils. 
Houghton soils are in drainageways and are very poorly 
drained. Spinks soils are on side slopes and are well 
drained. 

The soils in this association are used mainly as 
cropland or woodland. In some areas they are idle. 
Slope is the major limitation. 

The soils are well suited to use as woodland, and on 
the lower slopes they are suited to cultivated crops. 
They generally are poorly suited to sanitary facilities 
because of slope and seepage. The soils generally are 
Suited to building site development; however, slope is a 
limitation. 


broad land use considerations 


Approximately 82 percent of St. Joseph County is 
agricultural land, 15 percent is woodland, and 3 percent 
is urban land. In general, the soils in the county have 
good potential for cultivated crops and for urban 
development. Corn and soybeans are the main crops 
grown in the county. Urban development is centered 
around the cities of Sturgis and Three Rivers and along 
most of the lakes and rivers. 

The general soil map in this soil survey can be used in 
Planning land use at the township or county level. The 
soils in all the associations on the map are used to some 
extent for cultivated crops. The soils in associations 5 
and 7 are the best suited to farming. The soils in 
associations 2, 3, and 4 are suited to farming to a lesser 
degree. 

The major soils in associations 2 and 7 are the 
Oshtemo, Spinks, and Kalamazoo soils. Droughtiness is 
the main concern on these soils, so irrigation is used to 
increase crop yields. Field size, however, is increased to 
accomodate the irrigation system, and increasing the 
size of the field increases the hazard of soil blowing. 

The major soils in associations 3 and 4 are the 
Hillsdale, Eimdale, and Teasdale soils. Slope is the main 


limitation to use of the Hillsdale soils for farming, and 
wetness is the main limitation on the Elmdale and 
Teasdale soils. 

If they are drained, the major soils in associations 1 
and 6—Adrian, Granby, Sebewa, and Cohoctah soils— 
are suited to cultivated crops and to some specialty 
crops. The Cohoctah soils are subject to flooding. They 
generally are used as pasture during the summer. 
Seasonal ponding is the main hazard on the Adrian, 
Granby, and Sebewa soils. 

The major soils in association 8—the Hillsdale and 
Riddles soils—are poorly suited to cultivated crops. 
Steep and complex slopes are the main limitations; 
erosion is a major concern. 

The major soils in associations 2, 5, and 7 have few 
limitations for urban development. The importance of the 
soils for crops, however, should not be overlooked in 
making broad land use decisions. The main limitation of 
the soils for urban use is droughtiness during the 
summer, which affects lawns and trees. The soils are 
underlain by sand and gravelly sand; thus, seepage is a 
major problem. Suitable sites for sanitary facilities and 
landfills may not be available. 

The major soils in associations 3 and 8 also are suited 
to urban development. The less sloping areas of 
Hillsdale and Riddles soils are suitable as sites for 
buildings. 

The major soils in associations 1 and 6 generally are 
not suitable as sites for buildings or sanitary facilities. 
The soils in many undrained areas remain as marshes or 
are in brush and woods. In many places they are 
transected by streams and ditches. The soils pond in 
spring and after heavy rains. They provide suitable 
habitat for wetland wildlife. 

The major soils in associations 3, 4, 7, and 8 are the 
best suited to timber production. Commercially valuable 
hardwoods are grown in many woodlots on these soils. 
Logging operations on the soils in association 4 may be 
restricted in the spring because of wetness. 

The major soils in associations 1 and 6 generally are 
poorly suited to timber production because of wetness. 
Tree growth is slow on these soils, and seedling survival 
is low. The wetness also restricts logging operations. 
The species that are harvested are suitable mainly for 
pulpwood. 


detailed soil map units 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under ‘‘Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into soi! phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Oshtemo sandy loam, 0 to 6 percent slopes, is 
one of several phases in the Oshtemo series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown separately 
on the soil maps. The pattern and proportion of the soils 
are somewhat similar in all areas. Urban land-Elston 
complex, 0 to 3 percent slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in a mapped area are not uniform. An area can 
be made up of only one of the major soils, or it can be 
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made up of all of them. Histosols and Aquents, ponded, 
is an undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimiliar soils are described in each map unit. Also, 
some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits is an example. Some miscellaneous 
areas are large enough to be delineated on the soil 
maps. Some that are too small to be delineated are 
identified by a special symbol on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of tables’’) 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


2—Histosols and Aquents, ponded. This map unit 
consists of nearly level soils in drainageways and 
depressions. In most areas, these soils are ponded all 
year, except during extremely dry periods. Histosols 
formed in organic vegetative material, and Aquents 
formed in alluvial sandy and loamy mineral material. 

The individual areas of this map unit are irregular in 
shape and range from 3 to 600 acres in size. A mapped 
area can consist of only one of the soils, or it can 
consist of both soils. 

Included with these soils in mapping are small areas of 
somewhat poorly drained Brady soils. Brady soils are in 
slightly convex areas; on the higher spots in broad, flat 
areas; and on the crests and ridges of depressions and 
drainageways. The included soils make up 2 to 10 
percent of the map unit. 

Most areas of these soils are cattail marshes that 
have willow and dogwood trees around the perimeter 
(fig. 5). Crops are not grown on these soils because the 
soils are under water most of the year, and most areas 
do not have drainage outlets. Trees do not grow well on 
these soils because of the ponding. 
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Figure 5.—Typical area of Histosols and Aquents, ponded. 


These soils are not suited to building site development 
or to use as septic tank absorption fields or sewage 
lagoons. Wetness and ponding are the major limitations. 

The capability subclass is Villw. 


4B—Oshtemo sandy loam, 0 to 6 percent slopes. 
This is a nearly level to undulating, well drained soil on 
upland flats, side slopes, and foot slopes. There are 
short steep slopes and escarpments adjacent to 
waterways, lakes, and depressions. The areas are 
irregular in shape and range from 5 to 1,800 acres in 
size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 9 inches thick. The subsurface layer is 
brown sandy loam about 5 inches thick. The subsoil is 
about 46 inches thick. The upper part is dark reddish 
brown and dark brown, friable sandy loam; the lower part 
is dark brown, loose loamy sand. The substratum to a 


depth of about 66 inches is grayish brown, loose, 
calcareous gravelly sand. In some places, there is more 
than 20 inches of sand and loamy sand over the sandy 
loam. In some places, calcareous gravelly sand is at a 
depth of less than 40 inches. 

Included with this soil in mapping are small areas of 
well drained Spinks soils, moderately well drained 
Bronson soils, and somewhat poorly drained Brady soils. 
Spinks soils are more droughty than Oshtemo soils and 
are in similar positions on the landscape. Bronson soils 
are in lower flat areas and in slight depressions. Brady 
soils are in depressions. The included soils make up 5 to 
20 percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is moderate, and runoff is slow or medium. The 
surface layer is very friable and is easily tilled within a 
fairly wide range of moisture content. 

This soil is used mainly as cropland. It is suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 


St. Joseph County, Michigan 


hay. Soil blowing and droughtiness are the major 
concerns in management. Field windbreaks and 
conservation tillage that does not invert the soil and that 
leaves all or part of the crop residue on the surface help 
reduce soil loss. Returning crop residue to the soil and 
regularly adding other organic matter helps improve 
fertility, maintain soil structure, and increase the available 
water capacity. Irrigation can increase the crop yield if 
soil moisture levels are low. If this soil is irrigated, the 
water application rate should be regulated, and 
equipment lanes should be seeded to control erosion. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is well suited to building site development and 
to use as septic tank absorption fields. 

The capability subclass is Ills. The Michigan soil 
management group is 3a. 


4C—Oshtemo sandy loam, 6 to 12 percent slopes. 
This is a gently rolling, well drained soil on side slopes, 
knolls, and ridges. There are short steep slopes and 
escarpments adjacent to waterways, lakes, and 
depressions. The areas are irregular in shape and range 
from 5 to 600 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 6 inches thick. The subsoil is about 44 inches 
thick. The upper part is dark brown, friable sandy loam; 
the middle part is yellowish brown, very friable loamy 
sand; and the lower part is yellow, loose loamy sand and 
dark yellowish brown, friable sandy loam. In some 
places, there is more than 20 inches of sand and loamy 
sand over the sandy loam. In some places, calcareous 
gravelly sand is at a depth of less than 40 inches. 

Included with this soil in mapping are small areas of 
well drained Spinks soils, moderately well drained 
Bronson soils, and somewhat poorly drained Brady soils. 
Spinks soils are more droughty than Oshtemo soils; they 
are on ridgetops or on side slopes. Bronson soils are on 
foot slopes, and Brady soils are in depressions and 
along drainageways. The included soils make up 5 to 15 
percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is moderate, and runoff is medium. The surface 
layer is very friable and is easily tilled within a fairly wide 
range of moisture content. 

This soil is used mainly as cropland. Many areas, 
however, are idle grassland or conifer plantations. 

This soil is suited to crops such as corn, soybeans, 
winter wheat, and alfalfa hay. Water erosion, soil 
blowing, and droughtiness are the major concerns. 
Grassed waterways and conservation tillage that does 
not invert the soil and that leaves all or part of the crop 
residue on the surface help reduce soil loss. A cropping 
system that includes hay and small grains in the rotation 
also helps reduce soil loss. Returning crop residue to the 
soil and regularly adding other organic matter helps 
improve fertility, maintain soil structure, and increase the 
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available water capacity. Irrigation can increase crop 
yields if soil moisture levels are low. f this soil is 
irrigated, the water application rate should be regulated 
to contro! erosion, and equipment lanes should be 
seeded. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is suited to building site development and to 
use as septic tank absorption fields. Slope is the major 
limitation. Buildings constructed on this soil should be 
designed to conform to the natural slope. Land shaping 
may be necessary in some areas. Land shaping and 
installing the distribution lines across the slope generally 
are necessary for the proper operation of a septic tank 
absorption field. 

The capability subclass is Ille. The Michigan soil 
management group is 3a. 


4D—Oshtemo sandy loam, 12 to 18 percent slopes. 
This is a rolling, well drained soil on side slopes and 
ridges. There are escarpments adjacent to waterways, 
lakes, and depressions. The areas are irregular in shape 
and range from 5 to 160 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 5 inches thick. The subsurface layer is 
yellowish brown, very friable loamy sand about 5 inches 
thick. The subsoil is about 50 inches thick. The upper 
part is strong brown, friable sandy loam. The lower part 
is loose sand that has bands of dark yellowish brown, 
friable sandy loam. In some places, calcareous gravelly 
sand is at a depth of less than 40 inches. In some 
places, there is more than 20 inches of sand and loamy 
sand over the sandy loam. 

Included with this soil in mapping are small areas of 
well drained Spinks soils and somewhat poorly drained 
Brady soils. Spinks soils are on side slopes; they are 
more droughty than Oshtemo soils. Brady soils are in 
depressions and along drainageways. The included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is moderate. Runoff is rapid. 

Areas of this soil are mainly idle grassland or are used 
as woodland. 

This soil is suited to crops such as corn, soybeans, 
winter wheat, and alfalfa hay. Water erosion, soil 
blowing, and droughtiness are the major concerns in 
management. Grassed waterways and conservation 
tillage that does not invert the soil and that leaves all or 
part of the crop residue on the surface help reduce soil 
loss. Cropping systems that include hay and small grains 
in the rotation also help reduce soil loss. Returning crop 
residue to the soil and regularly adding other organic 
matter helps improve fertility, maintain soil structure, and 
increase the available water capacity. 

This soil is well suited to use as woodland. There are 
no major management concerns. 
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This soil is poorly suited to building site development 
and to use as septic tank absorption fields. Slope is the 
major limitation. Buildings constructed on this soil should 
be designed to conform to the natural slope. Land 
shaping may be necessary in some areas. Land shaping 
and installing the distribution lines across the slope 
generally are necessary for the proper operation of a 
septic tank absorption field. 

The capability subclass is |Ve. The Michigan soil 
management group is 3a. 


5B—Spinks loamy sand, 0 to 6 percent slopes. This 
is a nearly level to undulating, well drained soil in flat 
areas and on side slopes and foot slopes. There are 
short steep siopes and escarpments adjacent to 
waterways, lakes, and depressions. The areas are 
irregular in shape and range from 50 to 1,800 acres in 
size. 

Typically, the surface layer is dark brown loamy sand 
about 10 inches thick. The subsurface layer is yellowish 
brown loamy sand about 16 inches thick. The subsoil to 
a depth of about 60 inches is yellowish brown, loose 
sand that has bands of dark brown, very friable loamy 
sand. In some places the surface layer is darker and 
thicker than is typical. In some places the bands are 
below a depth of 40 inches. In some places the subsoil 
is continuous loamy sand. 

Included with this soil in mapping are small areas of 
well drained Oshtemo soils. Oshtemo soils and Spinks 
soils are in similar positions on the landscape. Oshtemo 
soils are not so droughty as Spinks soils. The included 
soils make up 2 to 5 percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is low, and runoff is very slow. The surface layer 
is friable and is easily tilled within a wide range of 
moisture content. 

This soil is used mainly as cropland. It is suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. It is suited to some specialty crops, such as 
asparagus and gladiolus. Soil blowing and droughtiness 
are the major concerns in management. Field 
windbreaks, cover crops, and conservation tillage that 
does not invert the soil and that leaves all or part of the 
crop residue on the surface help reduce soil loss. 
Returning crop residue to the soil and regularly adding 
other organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. 
Irrigation can increase crop yields if soil moisture levels 
are low. If this soil is irrigated, water application rates 
should be regulated to control erosion, and equipment 
lanes should be seeded. 

This soil is well suited to use as woodland. There are 
few major management concerns. Seedling mortality is 
moderate. The use of containerized stock may be 
necessary for higher survival rates. 

This soil is well suited to building site development and 
to use as septic tank absorption fields. 
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The capability subclass is Ills. The Michigan soil 
management group is 4a. 


5C—Spinks loamy sand, 6 to 12 percent slopes. 
This is a gently rolling, well drained soil on side slopes, 
knolls, and ridges. There are short steep slopes and 
escarpments adjacent to waterways, lakes, and 
depressions. The areas are irregular in shape and range 
from 5 to 600 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 9 inches thick. The subsurface layer is brownish 
yellow loamy sand about 14 inches thick. The subsoil to 
a depth of 60 inches is yellowish brown, very friable 
sand that has bands of dark yellowish brown, very friable 
loamy sand. In some places the bands are below a 
depth of 40 inches. In some places the subsoil is loamy 
sand. 

Included with this soil in mapping are small areas of 
well drained Oshtemo soils and somewhat poorly 
drained Brady soils. Oshtemo soils and Spinks soils are 
in similar positions on the landscape. Oshtemo soils are 
less droughty than Spinks soils. Brady soils are in 
depressions and drainageways. The included soils make 
up 5 to 15 percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is low, and runoff is medium. The surface layer 
is friable and is easily tilled within a wide range of 
moisture content. 

This soil is used mainly as cropland, but many areas 
are idle grassland or conifer plantations. 

This soil is suited to crops such as corn, soybeans, 
winter wheat, and alfalfa hay. Soil blowing, water 
erosion, and droughtiness are major concerns in 
management. Grassed waterways, field windbreaks, and 
conservation tillage that does not invert the soil and that 
leaves all or part of the crop residue on the surface help 
reduce soil loss. Cropping systems that include hay and 
small grains in the rotation also heip reduce soil Joss. 
Returning crop residue to the soil and regularly adding 
other organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. If 
soil moisture levels are low, irrigation can increase crop 
yields. If this soil is irrigated, water application rates 
should be regulated to control erosion, and equipment 
lanes should be seeded. 

This soil is well suited to use as woodland. There are 
few major management concerns. Seedling mortality is a 
moderate limitation. The use of containerized stock may 
be necessary for higher survival rates. 

This soil is suited to building site development and to 
use as septic tank absorption fields. Slope is the major 
limitation. Buildings constructed on this soil should be 
designed to accommodate the slope. Land shaping may 
be necessary in some areas. Land shaping and installing 
the distribution lines across the slope generally are 
necessary for the proper operation of a septic tank 
absorption field. 
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The capability subclass is IIle. The Michigan soil 
management group is 4a. 


5D—Spinks loamy sand, 12 to 18 percent slopes. 
This is a rolling, well drained soil on side slopes and 
ridges. The areas are irregular in shape and range from 
5 to 160 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 9 inches thick. The subsoil is about 51 inches 
thick. The upper part is yellowish brown, very friable 
loamy sand; the middle part is yellowish brown, loose 
loamy sand; and the lower part to a depth of about 60 
inches is brownish yellow, loose sand that has bands of 
dark yellowish brown, friable sandy loam. In some places 
the bands are below a depth of 40 inches. In some 
places the subsuil is continuous loamy sand. 

Included with this soil in mapping are small areas of 
well drained Oshtemo soils and somewhat poorly 
drained Brady soils. Oshtemo soils and Spinks soils are 
in similar positions on the landscape. Oshtemo soils are 
less droughty than Spinks soils. The Brady soils are in 
depressions and drainageways. The included soils make 
up 5 to 15 percent of the map unit. 

Permeabiity is moderately rapid. The available water 
capacity is low, and runoff is medium. 

In most areas this soil is idle grassland or is used as 
woodland. 

This soil is suited to crops such as winter wheat and 
alfalfa hay. Soil blowing, water erosion, and droughtiness 
are the major concerns in managing the soil. Grassed 
waterways and conservation tillage that does not invert 
the soil and that leaves all or part of the crop residue on 
the surface help reduce soil loss. Returning crop residue 
to the soil and regularly adding other organic matter 
helps improve soil structure, maintain fertility, and 
increase the available water capacity. 

This soil is well suited to use as woodland. There are 
few major management concerns. Seedling mortality is 
moderate. The use of containerized stock may be 
necessary for higher survival rates. 

This soil is poorly suited to building site development 
and to use as septic tank absorption fields. Slope is the 
major limitation. Buildings constructed on this soil should 
be designed to accommodate the slope. Land shaping 
may be necessary in some areas. Land shaping and 
installing the distribution lines across the slope generally 
are necessary for the proper operation of a septic tank 
absorption field. 

The capability subclass is Ve. The Michigan soil 
management group is 4a. 


8A—Nottawa sandy loam, 0 to 3 percent slopes. 
This is a nearly level, moderately well drained soil in 
broad, smooth areas on outwash plains. The areas are 
irregular in shape and range from 240 to 1,900 acres in 
size. 
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Typically, the surface layer is very dark brown sandy 
loam about 11 inches thick. The subsoil is about 35 
inches thick. The upper part is dark brown and dark 
yellowish brown, friable sandy loam; the middie part is 
dark yellowish brown or yellowish brown, mottled, very 
friable loamy sand; and the lower part is dark brown, 
mottled, loose sand. The substratum to a depth of about 
60 inches is pale brown, mottled, loose sand. In some 
places the surface layer is less than 10 inches thick. 

Included with this soil in mapping are small areas of 
well drained Elston soils, somewhat poorly drained Brady 
soils, and very poorly drained and poorly drained Granby 
soils. Elston soils are in flat areas that are slightly higher 
than those areas of the Nottawa soil. Brady soils are in 
slight depressions. Granby soils are in depressions and 
drainageways. The included soils make up 5 to 15 
percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the profile and rapid in the lower part. The available 
water capacity is low, and runoff is slow. The surface 
layer is friable and is easily tilled within a fairly wide 
range of moisture content. The seasonal high water 
table is at a depth of 2 1/2 to 6 feet from December to 
March. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Soil blowing and droughtiness are the major 
concerns in management. Field windbreaks and 
conservation tillage that does not invert the soil and that 
leaves all or part of the crop residue on the surface help 
reduce soil loss. Returning crop residue to the soil and 
regularly adding other organic matter helps improve 
fertility, maintain soil structure, and increase the available 
water capacity. Irrigation can increase crop yields if soil 
moisture levels are low. 

This soil is well suited to building site development, but 
wetness is a limitation for buildings with basements. Well 
compacted fill material should be used to raise the site 
of buildings with basements. Artificial drainage helps 
lower the water table. This soil is poorly suited to use as 
septic tank absorption fields because of wetness and 
poor tiltering capacity. This soil readily absorbs effluent 
but does not adequately filter it. Poor filtering can result 
in pollution of the ground water. Special construction, 
such as filling or mounding the site using suitable 
material, may be needed to raise the site for sewage 
disposal above the water table. Sewage lagoons 
generally are not practical. 

The capability subclass is !Is. The Michigan soil 
management group is 4a. 


9A—Elston sandy loam, 0 to 3 percent slopes. This 
is a nearly level, well drained soil in broad, flat areas on 
outwash plains. The areas are irregular in shape and 
range from 200 to 2,000 acres in size. 

Typically, the surface layer is black sandy loam about 
10 inches thick. The subsoil is about 38 inches thick. 
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The upper part is dark brown, friable sandy loam; the 
middie part is dark brown, very friable loamy sand; and 
the lower part is dark yellowish brown, loose loamy sand. 
The substratum to a depth of about 60 inches is pale 
brown, loose, calcareous sand. In some places the 
surface layer is less than 10 inches thick. 

Included with this soil in mapping are smail areas of 
moderately well drained Nottawa soils, somewhat poorly 
drained Brady soils, and poorly drained and very poorly 
drained Granby soils. Nottawa soils are in slightly lower 
flat areas and in slight depressions. Brady soils are in 
depressions in the slightly lower flat areas. Granby soils 
are in depressions and drainageways. The included soils 
make up 5 to 15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the profile and rapid in the lower part. The available 
water capacity is moderate, and runoff is slow. The 
surface layer is friable and is easily tilled within a fairly 
wide range of moisture content. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Soil blowing and droughtiness are the major 
management concerns. Field windbreaks and 
conservation tillage that does not invert the soil and that 
leaves all or part of the crop residue on the surface help 
reduce soil loss. Returning crop residue to the soil and 
regularly adding other organic matter helps improve 
fertility, maintain soil structure, and increase the available 
water capacity. Irrigation can increase crop yields if soil 
moisture levels are low. 

This soil is well suited to building site development. It 
is suited to use as septic tank absorption fields, but poor 
filtering capacity is a limitation. This soil readily absorbs 
effluent but does not adequately filter it. Poor filtering 
can result in pollution of the ground water. 

The capability subclass is Ils. The Michigan soil 
management group is 4a. 


10B—Hillsdale sandy loam, 2 to 6 percent slopes. 
This is an undulating, well drained soil on slight knolls, 
side slopes, and ridges. The areas are irregular in shape 
and range from 5 to 600 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsoil is yellowish brown 
sandy loam about 35 inches thick. The upper part of the 
subsoil is friable, and the lower part is firm. The 
substratum to a depth of about 60 inches is yellowish 
brown, friable sandy loam. In some places the , 
substratum is stratified. In some places there is 20 to 40 
inches of sand or loamy sand over the sandy loam 
subsoil. 

included with this soil in mapping are small areas of 
moderately well drained Elmdale soils and somewhat 
poorly drained Teasdale soils. Elmdale soils are in lower 
flat areas, in slight depressions, and on foot slopes. 
Teasdale soils are in depressions and along 
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drainageways. The included soils make up 5 to 20 
percent of the map unit. 

Permeability is moderate. The available water capacity 
is moderate, and runoff is slow or medium. The surface 
layer is friable and is easily tilled within a fairly wide 
range of moisture content. 

This soil is used mainly as cropland (fig. 6). It is well 
suited to crops such as corn, soybeans, winter wheat, 
and alfalfa hay. Water erosion is the major hazard. 
Winter cover crops, grassed waterways, and 
conservation tillage that does not invert the soil and that 
leaves all or part of the crop residue on the surface help 
control soil loss. Returning crop residue to the soil and 
regularly adding other organic matter helps improve 
fertility, maintain soil structure, and increase the available 
water capacity. If this soil is irrigated, the water 
application rate should be regulated to control water 
erosion, and equipment lanes should be seeded. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is well suited to building site development and 
to use as septic tank absorption fields. 

The capability subclass is lle. The Michigan soil 
management group is 3a. 


10C—Hillsdale sandy loam, 6 to 12 percent slopes. 
This is a gently rolling, well drained soil on side slopes, 
knolls, and ridges. The areas are irregular in shape and 
range from 5 to 400 acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 8 inches thick. The subsoil is about 49 
inches thick. The upper part is yellowish brown, friable 
sandy loam; the middle part is brown, friable sandy clay 
loam; and the lower part is yellowish brown, friable 
sandy loam. The substratum to a depth of about 60 
inches is yellowish brown, friable sandy loam. In some 
places the substratum is stratified. In some places there 
is 20 to 40 inches of sand or loamy sand over the sandy 
loam subsoil. 

Included with this soil in mapping are small areas of 
well drained Spinks soils, moderately well drained 
Elmdale soils, and somewhat poorly drained Teasdale 
soils. Spinks soils are on side slopes and on ridgetops. 
They are more droughty than Hillsdale soils. Elmdale 
soils are on foot siopes and in slight depressions. 
Teasdale soils are in depressions and along 
drainageways. The included soils make up 5 to 20 
percent of the map unit. 

Permeability is moderate. The available water capacity 
is moderate, and runoff is medium. The surface layer is 
friable and is easily tilled within a fairly wide range of 
moisture content. 

In most areas this soil is used as cropland, but there 
are many areas of woodland. This soil is suited to crops 
such as corn, soybeans, winter wheat, and alfalfa hay. 
Water erosion is the major hazard. Grassed waterways 
and conservation tillage that does not invert the soil and 
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Figure 6.—Hillsdale sandy loam, 2 to 6 percent slopes, is used mainly as cropland. A seep spot is in the foreground. 


that leaves all or part of the crop residue on the surface 
help reduce soil loss. A cropping system that includes 
hay and small grains also helps reduce soil loss. 
Returning crop residue to the soil and regularly adding 
other organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. If 
this soil is irrigated, the water application rate needs to 
be regulated to control erosion, and equipment lanes 
should be seeded. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is suited to building site development and to 
use as septic tank absorption fields. Slope is the major 
limitation. Buildings constructed on this soil should be 
designed to conform to the natural slope. Land shaping 
may be necessary in some areas. Land shaping and 
installing the distribution lines across the slope generally 
are necessary for the proper operation of a septic tank 
absorption field. 


The capability subclass is IIle. The Michigan soil 
management group is 3a. 


10D—Hillsdale sandy loam, 12 to 18 percent 
slopes. This is a rolling, well drained soil on side slopes 
and ridges. The areas are irregular in shape and range 
from 20 to 600 acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 6 inches thick. The subsurface layer is 
yellowish brown sandy loam about 6 inches thick. The 
subsoil is yellowish brown and is about 49 inches thick. 
The upper part of the subsoil is yellowish brown, friable 
sandy loam; the middle part is dark yellowish brown, 
friable loam; and the lower part is dark brown, firm sandy 
loam. The substratum to a depth of 60 inches is 
yellowish brown, friable sandy loam. In some places the 
substratum is stratified. 

Included with this soil in mapping are small areas of 
well drained Spinks soils, moderately well drained 
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Elmdale soils, and somewhat poorly drained Teasdale 
soils. Spinks soils are on side slopes and on ridgetops. 
They are more droughty than Hillsdale soils. Elmdale 
soils are on foot slopes and in slight depressions. 
Teasdale soils are in depressions and along 
drainageways. The included soils make up 5 to 15 
percent of the map unit. 

Permeability is moderate. The available water capacity 
is moderate. Runoff is rapid. 

This soil is used mainly as cropland and woodland. It 
is suited to crops such as corn, winter wheat, and alfalfa 
hay. Water erosion is the major hazard. Grassed 
waterways and conservation tillage that does not invert 
the soil and that leaves all or part of the crop residue on 
the surface help reduce soil loss. A cropping system that 
includes hay and small grains in the rotation also helps 
reduce soil loss. Returning crop residue to the soil and 
regularly adding other organic matter helps improve 
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fertility, maintain soil structure, and increase the available 
water capacity. 

This soil is well suited to use as woodland (fig. 7). 
There are no major management concerns. 

This soil is poorly suited to building site development 
and to use as septic tank absorption fields. Slope is the 
major limitation. Buildings constructed on this soil should 
be designed to conform to the natural slope. Land 
shaping may be necessary in some areas. Land shaping 
and installing the distribution lines across the slope 
generally are necessary for the proper operation of a 
septic tank absorption field. 

The capability subclass is Ve. The Michigan soil 
management group is 3a. 


12A—Brady sandy loam, 0 to 2 percent slopes. 
This is a nearly level, somewhat poorly drained soil in 


Figure 7.—Hillsdale sandy loams are well suited to use as woodland. 
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flat areas and in depressions and drainageways. The 
areas are irregular in shape and range from 3 to 75 
acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 9 inches thick. The subsoil is mottled 
and is about 46 inches thick. The upper part is brown, 
firm sandy loam; the middle part is yellowish brown, 
friable sandy loam; and the lower part is pale brown or 
very pale brown, very friable loamy sand. The substratum 
to a depth of about 60 inches is brown, mottled, loose 
sand. In some places, the surface layer is more than 9 
inches thick. 

included with this soil in mapping are small areas of 
moderately well drained Bronson soils and very poorly 
drained and poorly drained Granby soils. Bronson soils 
are in convex areas that are slightly higher on the 
landscape than the areas of the Brady soil. Granby soils 
are in depressions and drainageways. The included soils 
make up 2 to 15 percent of the map unit. 

Permeability is moderately rapid. The available water 
capacity is moderate. Runoff is very slow. The surface 
layer is friable and is easily tilled within a fairly wide 
range of moisture content. The seasonal high water 
table is at a depth of 1 to 3 feet from November to May. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Wetness is the major limitation. Subsurface 
drainage effectively removes excess water. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is poorly suited to building site development 
and to use as septic tank absorption fields because of 
wetness. If the soil is used as a site for buildings, 
surface or subsurface drains should be used to lower the 
water table, and well compacted fill material should be 
used to raise the site. If the soil is used as a septic tank 
absorption field, special construction, such as filling or 
mounding the site with suitable soil material, may be 
needed to raise the sewage disposal area above the 
water table. This soil is poorly suited to sewage lagoons 
because of wetness and seepage. Sewage lagoons 
should be constructed above ground and diked with 
suitable material. Seepage can be controlled by lining 
the bottom and sides of the lagoon with impervious 
material. 

The capability subclass is Ilw. The Michigan soil 
management group is 4b. 


13—Granby sandy loam. This is a nearly level, poorly 
drained or very poorly drained soil in broad, flat areas 
and in depressions and drainageways. This soil is 
subject to ponding. The areas are irregular in shape and 
range from 3 to 40 acres in size. 

Typically, the surface layer is black sandy loam about 
11 inches thick. The subsurface layer is very dark gray, 
mottled loamy sand about 3 inches thick. The subsoil is 
dark gray and mottled and is about 14 inches thick. The 
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upper part of the subsoil is friable sandy loam; the lower 
part is very friable loamy sand. The substratum to a 
depth of about 60 inches is grayish brown, mottled, 
loose fine sand or sand. In some places the surface 
layer is muck. In some places there are thin lenses of 
organic matter in the subsoil and substratum. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Brady soils and poorly drained 
or very poorly drained Sebewa soils. Brady soils are in 
slightly convex areas. Sebewa soils and the Granby soil 
are in similar positions on the landscape. If the Granby 
and Sebewa soils are drained, the Sebewa soils are less 
droughty than the Granby soil. The included soils make 
up 2 to 15 percent of the map unit. 

Permeability is rapid. The available water capacity is 
low. Runoff is very slow or ponded. The surface layer is 
very friable and is easily tilled within a fairly wide range 
of moisture content. The seasonal high water table is 
near or above the surface from November to June. 

This soil is used mainly as cropland. In some small 
areas it is in wetland vegetation. 

If drained, this soil is suited to crops such as corn, 
soybeans, winter wheat, and alfalfa hay. Wetness is the 
major limitation. If drained, this soil is subject to soil 
blowing. Tile or open ditch drainage effectively removes 
excess water, but many areas are difficult to drain 
because adequate outlets are not available. Field 
windbreaks and winter cover crops help reduce soil 
blowing. 

This soil is poorly suited to use as woodland. 
Equipment limitations, seedling mortality, and windthrow 
are the major management concerns. Woodland 
operations should be limited to seasons of the year 
when the soil is dry or frozen. Special site preparation, 
such as bedding, helps to control seedling mortality in 
some areas. Harvest methods that do not leave trees 
standing alone or widely spaced help reduce windthrow. 

This soil is not suited to building site development or 
to use as septic tank absorption fields or sewage 
lagoons because of ponding. 

The capability subclass is Vw. The Michigan soil 
management group is 4c. 


14—Sebewa loam. This is a nearly level, poorly 
drained or very poorly drained soil in broad, flat areas 
and in depressions and drainageways. This soil is 
subject to ponding. Individual areas are irregular in shape 
and range from 3 to 600 acres in size. 

Typically, the surface layer is black loam about 13 
inches thick. The subsoil is dark gray, mottled, and firm 
and is about 15 inches thick. The upper part is sandy 
clay loam, and the lower part is clay loam. The 
substratum to a depth of about 60 inches is gray, loose 
sand or grayish brown, loose gravelly sand. In some 
places the surface layer is muck. In some places there is 
calcareous gravelly sand below a depth of 18 inches. 
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Included with this soil in mapping are small areas of 
somewhat poorly drained Matherton soils and poorly 
drained or very poorly drained Granby soils. Matherton 
soils are in the slightly higher positions and the convex 
areas on the broad flats; they are also on the ridges and 
side slopes of the drainageways and depressions. 
Granby soils are in concavities on the broad flats and on 
the bottoms of the drainageways and depressions. If the 
Sebewa and Granby soils are drained, the Granby soils 
are more droughty than the Sebewa soil. The included 
soils make up 5 to 20 percent of the map unit. 

Permeability is moderate down to the substratum and 
rapid in the substratum. The available water capacity is 
low. Runoff is very slow or ponded. The seasonal high 
water table is near or above the surface from September 
to May. 

This soil is used mainly as cropland. In some small 
areas it is used as woodland. 

If drained, this soil is well suited to crops such as corn, 
soybeans, winter wheat, and alfalfa hay. Wetness is the 
major limitation. Tile or open ditch drainage effectively 
removes excess water. Surface drains help remove 
ponded water after heavy rains. Returning crop residue 
to the soil and regularly adding other organic matter 
helps improve soil structure, maintain fertility, and 
increase the available water capacity. 

This soil is well suited to use as woodland. Equipment 
limitations, seedling mortality, and windthrow are the 
major management concerns. Woodland operations 
should be limited to seasons of the year when the soil is 
dry or frozen. Special site preparation, such as bedding, 
helps contro! seedling mortality in some areas. Harvest 
methods that do not leave trees standing alone or widely 
spaced help reduce windthrow. 

This soil is not suited to building site development or 
to use as septic tank absorption fields or sewage 
lagoons because of ponding. 

The capability subclass is !lw. The Michigan soil 
management group is 3/5c. 


15—Cohoctah loam. This is a nearly level, very poorly 
drained soil on narrow flood plains. It is flooded 
frequently and for long periods. There are short steep 
slopes and escarpments adjacent to uplands. The areas 
are irregular in shape and range from 10 to 200 acres in 
size. 

Typically, the surface layer is black loam about 6 
inches thick. The substratum is dark gray, mottled, friable 
loam to a depth of about 30 inches and dark gray, loose 
gravelly sand to a depth of about 60 inches. 

included with this soil in mapping are small areas of 
weil drained or moderately well drained, loamy or sandy 
soils on rises and very poorly drained Adrian soils. 
Adrian soils are moderately deep muck over sand; they 
are in slightly lower concavities in narrow, flat areas. The 
included soils make up 2 to 15 percent of the map unit. 
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Permeability is moderately rapid in the upper part of 
the profile and very rapid in the lower part. The available 
water capacity is moderate. Runoff is very slow or 
ponded. The seasonal high water table is at or above 
the surface from September to May. 

This soil is mainly in wetland vegetation or is used as 
woodland. In some small areas it is used as pasture. 

This soil generally is not suited to cultivated crops. 
Flooding and wetness are the major concerns in 
management. 

This soil is suited to use as woodland. Equipment 
limitations, seedling mortality, and windthrow are the 
major management concerns. Woodland operations 
should be limited to seasons of the year when the soil is 
dry or frozen. Special site preparation, such as bedding, 
helps control seedling mortality in some areas. Harvest 
methods that do not leave trees standing alone or widely 
spaced help reduce windthrow. 

This soil is not suited to building site development or 
to use as sewage lagoons or septic tank absorption 
fields because of flooding. 

The capability subclass is Vw. The Michigan soil 
management group is 2.5/5c. 


16B—Eimdale sandy loam, 1 to 6 percent slopes. 
This is a nearly level to undulating, moderately well 
drained soil in slightly convex areas and on foot slopes. 
The areas are irregular in shape and range from 3 to 100 
acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsoil is friable sandy loam 
to a depth of about 60 inches. It is brown in the upper 
part and yellowish brown and mottled in the lower part. 

included with this soil in mapping are small areas of 
well drained Hillsdale soils and somewhat poorly drained 
Teasdale soils. Hillsdale soils are on knolls and ridges 
that are slightly higher on the landscape than the areas 
of the Elmdale soil. Teasdale soils are in depressions 
and drainageways. The included soils make up 2 to 15 
percent of the map unit. 

Permeability is moderate. The available water capacity 
is moderate, and runoff is moderately slow. The surface 
layer is friable and is easily tilled within a fairly wide 
range of moisture content. The seasonal high water 
table is at a depth of 2 to 3 feet from November to April. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Water erosion is a hazard, and wetness is the major 
limitation. Conservation tillage that does not invert the 
soil and that leaves all or part of the crop residue on the 
surface helps reduce soil loss. Random tiling helps 
remove excess water for early planting. Returning crop 
residue to the soil and regularly adding other organic 
matter helps improve fertility, maintain soil structure, and 
increase the available water capacity. 

This soil is well suited to use as woodland. There are 
no major management concerns. 
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This soil is suited to building site development, but 
wetness is a limitation. Surface and subsurface drains 
help lower the water table. Well compacted fill material 
should be used to raise the building site. This soil is 
poorly suited to use as septic tank absorption fields or 
sewage lagoons because of wetness. If the soil is used 
as a septic tank absorption field, special construction, 
such as filling or mounding the site with suitable soil 
material, may be needed to raise the sewage disposal 
area above the water table. Sewage lagoons should be 
constructed above ground and diked using suitable 
material. The bottom and sides of the lagoon should be 
lined with impervious material to control seepage. 

The capability subclass is \le. The Michigan soil 
management group is 3a. 


17B—Teasdale sandy loam, 0 to 4 percent slopes. 
This is a nearly level to undulating, somewhat poorly 
drained soil in broad, flat areas, on rises, and in 
depressions and drainageways. The areas are irregular 
in shape and range from 3 to 300 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 6 inches thick. The subsurface layer is 
pale brown sandy loam about 7 inches thick. The subsoil 
is yellowish brown, mottled, and friable; it is about 35 
inches thick. The upper part of the subsoil is sandy clay 
loam or loam; the middle part is sandy loam; and the 
lower part is loamy sand. The substratum to a depth of 
about 60 inches is light yellowish brown, mottled, very 
friable, calcareous loamy sand. In some places the 
surface layer is darker and thicker than is typical. In 
some places the substratum is Stratified. 

Included with this soil in mapping are small areas of 
moderately well drained Elmdale soils and poorly drained 
Barry soils. Elmdale soils are in the broad, flat areas and 
on ridges and side slopes of the depressions and 
drainageways. Barry soils are in concavities in the broad, 
flat areas and on the bottoms of the drainageways and 
depressions. The included soils make up 5 to 15 percent 
of the map unit. 

Permeability is moderate. The available water capacity 
is moderate. Runoff is slow. The seasonal high water 
table is at a depth of 1 to 2 feet from November to May. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Wetness is the major limitation. Tile and open ditch 
drainage effectively remove excess water. Surface drains 
help remove ponded water after heavy rains. Returning 
crop residue to the soil and regularly adding other 
organic matter and conservation tillage that does not 
invert the soil and leaves all or part of the crop residue 
on the surface help maintain soil structure, improve 
fertility, and increase the available water capacity. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is poorly suited to building site development 
and to use as septic tank absorption fields because of 
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wetness. It is poorly suited to sewage lagoons because 
of wetness and seepage. If this soil is used as a site for 
buildings, surface or subsurface drains should be used to 
help tower the water table, and well compacted fill 
material should be used to raise the level of the site. If 
the soil is used as a septic tank absorption field, special 
construction, such as filling or mounding the site with 
suitable soil material, may be needed to raise the 
sewage disposal area above the water table. Sewage 
lagoons should be constructed above ground and diked 
with suitable material. Lining the bottom and sides of 
sewage lagoons with impervious material helps control 
seepage. 

The capability subclass is Ilw. The Michigan soil 
management group is 3b. 


18—Barry loam. This is a nearly level, poorly drained 
soil in depressions along drainageways. This soil is 
subject to ponding. The areas are irregular in shape and 
range from 3 to 20 acres in size. 

Typically, the surface layer is very dark gray loam 
about 10 inches thick. The subsoil is firm and mottled 
and is about 19 inches thick. The upper part is dark 
grayish brown sandy clay loam; the middle part is grayish 
brown clay loam; and the lower part is gray clay loam. 
The substratum to a depth of about 60 inches is gray, 
mottled, friable sandy loam. In some places the surface 
layer is less than 10 inches thick. 

Included with this soil in mapping are small areas of 
very poorly drained Adrian soils and very poorly drained 
and poorly drained Granby soils. Adrian soils are 
moderately deep muck over sand. They are in 
depressions and drainageways. Granby soils and Barry 
loam are in similar positions on the landscape, or the 
Granby soils are in slightly lower positions. If the Barry 
and Granby soils are drained, the Granby soils are more 
droughty than Barry soils. The included soils make up 2 
to 15 percent of the map unit. 

Permeability is moderate. The available water capacity 
is moderate. Runoff is slow. The seasonal high water 
table is near or above the surface from November to 
May. 

Jn most areas this soil is in wetland grasses, or it is 
wooded. In some small areas it is used as cropland. If 
drained, this soil is well suited to crops such as corn, 
soybeans, winter wheat, and alfalfa hay. Wetness is the 
major limitation. Subsurface drains effectively remove 
excess water. Surface drains help remove ponded water 
after heavy rains. Returning crop residue to the soil and 
regularly adding other organic matter helps improve soil 
structure. 

This soil is suited to use as woodland. Equipment 
limitations, seedling mortality, and windthrow are the 
major management concerns. Woodland operations 
should be limited to seasons of the year when the soil is 
dry or frozen. Special site preparation, such as bedding, 
helps contro! seedling mortality in some areas. Harvest 
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methods that do not leave trees standing alone or widely 
spaced help control windthrow. 

This soil is not suited to building site development or 
to use as septic tank absorption fields or sewage 
lagoons because of ponding. 

The capability subclass is Ilw. The Michigan soil 
management group is 3c. 


19—Houghton muck. This is a nearly level, very 
poorly drained soil in broad, flat areas and in 
depressions and drainageways. It is ponded frequently 
and for long periods. Short steep slopes and 
escarpments are adjacent to uplands. The areas are 
irregular in shape and range from 5 to 400 acres in size. 

Typically, the surface tier is black muck about 11 
inches thick. Below that, there is black, friable muck 
about 34 inches thick. The underlying tier to a depth of 
about 60 inches is dark reddish brown, very friable muck. 
In some places, a loamy, marly, or sandy substratum is 
at a depth of less than 51 inches. 

Included with this soil in mapping are small areas of 
very poorly drained Sebewa, Granby, and Cohoctah 
soils. These are mineral soils, and they are in positions 
on the landscape similar to those of the Houghton soil. 
They make up 5 to 15 percent of the map unit. 

Permeability is moderately slow to moderately rapid. 
The available water capacity is high. Runoff is very slow 
or ponded. The seasonal high water table is near or 
above the surface from September to June. 

In most areas, this soil is in wetland vegetation or 
brush. If drained, this soil is suited to crops such as corn 
and soybeans. Wetness is the major limitation. If this soil 
is drained, soil blowing is a hazard. Tile or open ditch 
drainage effectively removes excess water. Many areas 
are difficult to drain, however, because adequate 
drainage outlets are not available. Field windbreaks and 
winter cover crops reduce soil blowing. 

This soil is poorly suited to use as woodland. 
Equipment limitations, seedling mortality, and windthrow 
are the major management concerns. Woodland 
operations should be limited to seasons of the year 
when the soil is dry or frozen. Special site preparation, 
such as bedding, reduces seedling mortality in some 
areas. Harvest methods that do not leave trees standing 
alone or widely spaced help reduce windthrow. 

This soil is not suited to building site development or 
to use as septic tank absorption fields or sewage 
lagoons. Wetness, ponding, and excess humus are the 
major limitations. 

The capability subclass is Illw. The Michigan soil 
management group is Mc. 


20A—Bronson sandy loam, 0 to 3 percent slopes. 
This is a nearly level, moderately well drained soil in flat 
areas, on slight rises, and in depressions. The areas are 
irregular in shape and range from 3 to 100 acres in size. 
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Typically, the surface layer is dark grayish brown 
sandy loam about 10 inches thick. The subsoil is 
yellowish brown, friable sandy loam in the upper part. 
Below that, dark brown, mottled, friable sandy loam 
overlies dark brown, mottled, friable loamy sand. The 
lower part to a depth about 60 inches is dark yellowish 
brown, mottied, loose sand. In some places there are no 
gray mottles in the upper 10 inches of the subsoil. 

Included with this soil in mapping are small areas of 
well drained Spinks soils and somewhat poorly drained 
Brady soils. Spinks soils are in slightly higher flat or 
convex areas. Brady soils are in slightly lower 
depressions and drainageways. The included soils make 
up 2 to 15 percent of the map unit. 

Permeability is moderately rapid in the upper part of 
the profile and rapid in the lower part. The available 
water capacity is low. Runoff is slow to medium. The 
Surface layer is friable and is easily tilled within a fairly 
wide range of moisture content. The seasonal high water 
table is at a depth of 2 to 3 1/2 feet from November to 
May. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Soil blowing and droughtiness are the major 
hazards. Field windbreaks and conservation tillage that 
does not invert the soil and leaves all or part of the crop 
residue on the surface help reduce soil loss. Returning 
crop residue to the soil and regularly adding other 
organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. 
Irrigation can increase crop yields if soil moisture levels 
are low. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is well suited to dwellings without basements, 
but it is poorly suited to dwellings with basements 
because of wetness. It is poorly suited to use as septic 
tank absorption fields because of wetness and poor 
filtering capacity. Surface or subsurface drainage helps 
lower the water table. Well compacted fill material should 
be used to raise building sites. If the soil is used as a 
septic tank absorption field, filling or mounding the site 
with suitable soil material or other special construction 
may be necessary to raise the sewage disposal area 
above the water table. Sewage lagoons should be 
constructed above ground and diked with suitable 
material to control the high water table. Seepage can be 
reduced by lining the bottom and sides of the lagoon 
with impervious material. 

The capability subclass is Ils. The Michigan soil 
management group is 4a. 


21A—Matherton loam, 0 to 3 percent slopes. This is 
a nearly level, somewhat poorly drained soil in low flat 
areas and on slight rises. The areas are irregular in 
shape and range from 3 to 100 acres in size. 
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Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsurface layer is pale 
brown, mottled loam about 2 inches thick. The subsoil is 
mottled and is about 54 inches thick. The upper part is 
grayish brown or light brownish gray, firm clay loam; the 
middle part is grayish brown, friable sandy clay loam; 
and the lower part is yellowish brown, very friable loamy 
sand. The substratum to a depth of about 70 inches is 
dark grayish brown, loose, calcareous gravelly sand. 

Included with this soil in mapping are small areas of 
poorly drained Sebewa soils in slight depressions. The 
included soils make up less than 10 percent of the map 
unit. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. The available water 
capacity is moderate. Runoff is slow. The seasonal high 
water table is at a depth of t to 2 feet from November to 
May. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Wetness is a limitation. Tiles and open ditches 
effectively remove excess water. Surface drains help 
remove ponded water after heavy rains. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is poorly suited to building site development 
because of wetness. It is poorly suited to use as septic 
tank absorption fields because of wetness and poor 
filtering capacity, and it is poorly suited to sewage 
lagoons because of wetness and seepage. If this soil is 
used as a site for buildings, surface or subsurface drains 
should be used to lower the water table, and well 
compacted fill material should be used to raise the site. 
If the soil is used as a septic tank absorption field, 
special construction, such as filling or mounding the site 
with suitable soil material, may be needed to raise the 
sewage disposal area above the water table. Sewage 
lagoons on this soil should be lined on the sides and 
bottom with impervious material to control seepage. 
Because of the high water table, sewage lagoons may 
have to be constructed above ground and diked with 
suitable material. 

The capability subclass is Ilw. The Michigan soil 
management group is 3b. 


24—Adrian muck. This is a nearly level, very poorly 
drained soil in broad, flat areas and in depressions and 
drainageways. It is ponded frequently and for long 
periods. There are short steep slopes and escarpments 
adjacent to uplands. The areas are irregular in shape 
and range from 3 to 640 acres in size. 

Typically, the surface tier is black muck about 13 
inches thick. The subsurface tier is black, friable muck 
about 19 inches thick. The substratum to a depth of 
about 60 inches is dark gray, mottled, loose sand. In 
some places the organic layer is less than 16 inches 
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thick. In some places there is a layer or pocket of marl in 
the substratum. 

Included with this soil in mapping are small areas of 
poorly drained Barry soils and very poorly drained 
Sebewa, Granby, and Cohoctah soils. These are mineral 
soils that are in positions on the landscape similar to 
those of Adrian soils. They make up 2 to 15 percent of 
the map unit. 

Permeability is moderately slow to moderately rapid in 
the organic material and rapid in the underlying layers. 
The available water capacity is high. Runoff is very slow. 
The seasonal high water table is near or above the 
surface from November to May. 

Most areas of this soil are idle or are in wetland 
vegetation. If drained, this soil is suited to crops such as 
corn and soybeans. It is suited to some specialty crops 
such as radishes and mint. Wetness is the major 
limitation. If this soil is drained, soil blowing is a hazard. 
Tile or open ditch drainage helps remove excess water. 
Many areas are difficult to drain because suitable 
drainage outlets are not available. Field windbreaks and 
winter cover crops help reduce soil blowing. 

This soil is poorly suited to use as woodland. 
Equipment limitations, seedling mortality, and windthrow 
are the major management concerns. Woodland 
operations should be limited to seasons of the year 
when the soil is dry or frozen. Special site preparation, 
such as bedding, helps control seedling mortality in 
some areas. Harvest methods that do not leave trees 
standing alone or widely spaced help prevent windthrow. 

This soil is not suited to building site development or 
to use as septic tank absorption fields or sewage 
lagoons. Seepage and ponding are the major 
management concerns. 

The capability subclass is Vw. The Michigan soil 
management group is M/4c. 


25—Pits. Pits are open excavations from which the 
soil and underlying material have been removed. These 
pits are a source of sand, gravel, and loamy material. 
Some of the pits contain water. The exposed material 
supports little or no vegetation. The excavations are 10 
to 100 acres in size. 

This map unit was not assigned to interpretive 
groupings. 


26—Palms muck. This is a nearly level, very poorly 
drained soil in depressions and drainageways. It is 
ponded frequently and for long periods. Short steep 
slopes and escarpments are adjacent to uplands. The 
areas are irregular in shape and range from 3 to 300 
acres in size. 

Typically, the surface tier is black muck about 10 
inches thick. The subsurface tier is black muck about 11 
inches thick. The substratum is dark gray silt loam to a 
depth of 55 inches and dark gray sandy loam to a depth 
of about 60 inches. In some places the organic layer is 
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less than 16 inches thick. In some places there is a layer 
or pocket of marl in the substratum. 

Included with this soil in mapping are small areas of 
very poorly drained Sebewa and Granby soils. These are 
mineral soils, and they are in positions on the landscape 
similar to those of Palms soils. The included soils make 
up 2 to 15 percent of the map unit. 

Permeability is moderately slow to moderately rapid in 
the muck and moderate in the loamy substratum. The 
available water capacity is high. Runoff is very slow. The 
seasonal high water table is at or above the surface 
from November to May. 

Most areas of this soil are in wetland vegetation or 
brush. Wetness is the major limitation to use of this soil 
as cropland. Most areas are difficult to drain because 
adequate drainage outlets are not available. 

This soil is poorly suited to use as woodland. 
Equipment limitations, seedling mortality, and windthrow 
are the major management concerns. Woodland 
operations should be limited to seasons of the year 
when the soil is dry or frozen. Special site preparation, 
such as bedding, helps control seedling mortality. 
Harvest methods that do not leave trees standing alone 
or widely spaced minimize the hazard of windthrow. 

This soil is not suited to building site development or 
to use as septic tank absorption fields or sewage 
lagoons. Excess humus, ponding, and seepage are 
major management concerns. 

The capability subclass is Vw. The Michigan soil 
management group is M/4c. 


27B—Kalamazoo loam, 0 to 6 percent slopes. This 
is a nearly level to gently sloping, well drained soil in 
broad, flat areas, in slightly convex areas, and on iow 
ridges. The areas are irregular in shape and range from 
3 to 700 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 12 inches thick. The subsoil is about 64 
inches thick. In the upper part it is dark brown, firm clay 
loam. Below that, it is dark brown, friable sandy clay 
loam or sandy loam overlying dark brown, very friable 
loamy sand. In the lower part it is yellowish brown or 
dark yellowish brown, very friable loamy sand. 

Included with this soil in mapping are small areas of 
well drained Spinks soils on side slopes. Spinks soils are 
more droughty than the Kalamazoo soil. They make up 
less than 10 percent of the map unit. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. The available water 
capacity is moderate. Runoff is slow to medium. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Water erosion is a hazard. Conservation tillage that 
does not invert the soil and leaves all or part of the crop 
residue on the surface helps reduce soil loss. Returning 
crop residue to the soil and regularly adding other 
organic matter helps improve fertility, maintain soil 
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structure, and increase the available water capacity. If 
soil moisture levels are low, irrigation can increase crop 
yields. If this soil is irrigated, the water application rate 
should be regulated to control erosion, and equipment 
lanes should be seeded. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is well suited to building site development, but 
the shrink-swell potential is a moderate limitation. 
Widening the foundation trench and backfilling it with 
suitable coarse material reduce the effects of shrinking 
and swelling. This soil is suited to use as septic tank 
absorption fields, although its filtering capacity is poor. 
The soil readily absorbs effiuent but does not filter it 
adequately. Poor filtering can cause pollution of the 
ground water. 

The capability subclass is Ile. The Michigan soil 
management group is 3a. 


27C—Kalamazoo loam, 6 to 12 percent slopes. This 
is a moderately sloping or gently rolling, well drained soil 
on knolls and ridges. Individual areas are irregular in 
shape and range from 3 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is about 54 
inches thick. The upper part is dark yellowish brown, firm 
clay loam. Below that, dark brown, friable sandy clay 
loam or sandy loam overlies dark brown, very friable 
loamy sand. The lower part of the subsoil is yellowish 
brown or dark yellowish brown, very friable loamy sand. 
The substratum to a depth of 84 inches is yellowish 
brown, loose, calcareous sand. 

Included with this soil in mapping are small areas of 
well drained Spinks soils on side slopes and foot slopes. 
Spinks soils are more droughty than the Kalamazoo soil. 
They make up less than 15 percent of the map unit. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. The available water 
capacity is moderate, and runoff is rapid. 

This soil is used mainly as cropland. It is suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Water erosion is a hazard. Grassed waterways and 
conservation tillage that does not invert the soil and 
leaves all or part of the crop residue on the surface help 
reduce soil loss. A cropping system that includes hay 
and small grains in the rotation also reduces soil loss. 
Returning crop residue to the soil and regularly adding 
other organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. If 
the soil moisture level is low, irrigation can increase crop 
yields. If this soil is irrigated, the water application rate 
should be regulated to control erosion, and equipment 
lanes should be seeded. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is suited to building site development, but 
slope and the shrink-swell potential are moderate 
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limitations. Buildings constructed on this soil should be 
designed to conform to the natural slope. Land shaping 
may be necessaary in some areas. Widening the 
foundation trench and backfilling it with suitable coarse 
material reduce the effects of shrinking and swelling. 
This soil is suited to use as septic tank absorption fields, 
but poor filtering capacity and slope are limitations. This 
soil readily absorbs effluent but does not filter it 
adequately. Poor filtering can cause pollution of the 
ground water. Land shaping and installing the distribution 
lines across the slope generally are necessary for the 
proper operation of a septic tank absorption field. 

The capability subclass is Ille. The Michigan soil 
management group is 3a. 


28B—Riddles sandy loam, 2 to 6 percent slopes. 
This is a nearly level to undulating, well drained soil in 
slightly convex areas and on ridges. The areas are 
irregular in shape and range from 3 to 150 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 9 inches thick. The subsoil is about 46 inches 
thick. The upper part is dark brown, firm sandy clay 
foam; the middle part is yellowish brown, friable sandy 
loam; and the lower part is dark yellowish brown, friable 
sandy loam. The substratum to a depth of 60 inches is 
yellowish brown, very friable loamy sand. 

Permeability and the available water capacity are 
moderate. Runoff is medium. 

This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Water erosion is the major hazard. Conservation 
tillage that does not invert the soil and leaves all or part 


of the crop residue on the surface helps reduce soil loss. 


Returning crop residue to the soil and regularly adding 
other organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is suited to building site development and to 
use as septic tank absorption fields. The shrink-swell 
potential is a moderate limitation. Widening the 
foundation trench and backfilling it with suitable coarse 


material can reduce the effects of shrinking and swelling. 


The capability subclass is Ile. The Michigan soil 
management group is 2.5a. 


28C—Riddles sandy loam, 6 to 18 percent slopes. 
This is a gently rolling to rolling, well drained soil in 
convex areas and on knolls and ridges. The areas are 
irregular in shape and range from 3 to 1,000 acres in 
size. 

Typically, the surface layer is brown, friable sandy 
loam about 9 inches thick. The subsoil is about 46 
inches thick. The upper part is brown, firm clay loam; the 
middle part is yellowish brown, friable sandy clay loam; 
and the lower part is yellowish brown or dark yellowish 
brown, friable sandy loam. The substratum to a depth of 
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about 60 inches is dark yellowish brown, very friable 
loamy sand. 

Included with this soil in mapping are small areas of 
well drained Spinks soils on side slopes and foot slopes. 
Spinks soils are more droughty than Riddles soils. They 
make up less than 10 percent of the map unit. 

Permeability and the available water capacity are 
moderate. Runoff is rapid. 

This soil is used mainly as cropland or woodland. It is 
suited to crops such as corn, soybeans, winter wheat, 
and alfalfa hay. Water erosion is a hazard. Grassed 
waterways and conservation tillage that does not invert 
the soil and leaves all or part of the crop residue on the 
surface help reduce soil loss. A cropping system that 
includes hay and small grains in the rotation also helps 
reduce soil loss. Returning crop residue to the soil and 
regularly adding other organic matter helps improve 
fertility, maintain soil structure, and increase the available 
water capacity. 

This soil is well suited to use as woodland. There are 
no major management concerns. 

This soil is suited to building site development, but 
slope and the shrink-swell potential are moderate 
limitations. Buildings constructed on this soil should be 
designed to conform to the natural slope. Land shaping 
may be necessary in some areas. Widening the 
foundation trench and backfilling it with suitable coarse 
material can reduce the effects of shrinking and swelling. 
This soil is suited to use as septic tank absorption fields, 
but slope is a limitation. Land shaping and installing the 
distribution lines across the slope generally are 
necessary for the proper operation of a septic field. 

The capability subclass is Ve. The Michigan soil 
management group !s 2.5a. 


29B—Schoolcraft loam, 0 to 4 percent slopes. This 
is a nearly level to gently sloping, well drained soil in 
broad, flat areas and on side slopes. The areas are 
irregular in shape and range from 3 to 300 acres in size. 

Typically, the surface layer is dark brown loam about 
11 inches thick. The subsoil is about 20 inches thick. 
The upper part is dark yellowish brown, firm clay loam; 
the middle part is dark brown, friable sandy clay loam; 
and the lower part is dark yellowish brown, very friable 
sandy loam. The substratum is yellowish brown, very 
friable loamy sand in the upper 39 inches and pale 
brown, loose, calcareous gravelly sand to a depth of 
about 75 inches. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Brady soils in slight 
depressions. Brady soils, if drained, are more droughty 
than Schoolcraft soils. They make up fess than 5 percent 
of the map unit. 

Permeability is moderate in the upper part of the 
profile and rapid in the lower part. The available water 
capacity is moderate, and runoff is slow or medium. 


26 


This soil is used mainly as cropland. It is well suited to 
crops such as corn, soybeans, winter wheat, and alfalfa 
hay. Water erosion is a hazard. Conservation tillage that 
does not invert the soil and leaves all or part of the crop 
residue on the surface helps reduce soil loss. Returning 
crop residue to the soil and regularly adding other 
organic matter helps improve fertility, maintain soil 
structure, and increase the available water capacity. If 
the soil moisture level is low, irrigation can help increase 
crop yields. If this soil is irrigated, the water application 
rate should be regulated to control erosion, and 
equipment lanes should be seeded. 

This soil is well suited to building site development. lt 
is Suited to use as septic tank absorption fields, but its 
filtering capacity is poor. This soil readily absorbs 
effluent but does not filter it adequately. Poor filtering 
can cause pollution of the ground water. 

The capability subclass is Ile. The Michigan soil 
management group is 2.5a. 


30B—Urban land-Oshtemo complex, 0 to 6 percent 
slopes. This complex consists of Urban land and nearly 
level or gently sloping, well drained Oshtemo soil in 
broad, flat areas and on side slopes. The areas of Urban 
land and of Oshtemo soil are so smail or so intricately 
mixed that it was not practical to separate them in 
mapping. The mapped areas range from 50 to 1,000 
acres in size and consist of 50 to 85 percent Urban land 
and 10 to 45 percent Oshtemo soil. 

Urban land consists of areas that are covered by 
Streets, parking lots, and buildings and other structures. 

Typically, the Oshtemo soil has a surface layer of dark 
grayish brown sandy loam about 9 inches thick. The 
subsurface layer is brown sandy loam about 5 inches 
thick. The subsoil is about 46 inches thick. The upper 
part is dark reddish brown, friable sandy loam, and the 
lower part is dark brown, loose loamy sand. The 
substratum to a depth of about 66 inches is grayish 
brown, loose, calcareous gravelly sand. In some places 
calcareous sand or gravelly sand is at a depth of less 
than 40 inches. 

Included with this complex in mapping are smali areas 
of well drained Spinks soils and somewhat poorly 
drained Brady soils. Spinks soils and the Oshtemo soil 
are in similar positions on the landscape. Spinks soils 
are more droughty than the Oshtemo soil. Brady soils 
are in depressions. Also included are some fill areas 
along rivers and streams. The included soils make up 
less than 5 percent of the complex. 

Permeability of the Oshtemo soil is moderately rapid. 
The available water capacity is moderate. Runoff is slow 
or medium. 

The Oshtemo soil is used for parks, lawns, gardens, 
and other open space and as a site for buildings. It is 
well suited to lawns, gardens, ornamental trees, and 
shrubs. Perennial plants that can withstand dry 
conditions in summer should be selected. Droughtiness 
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is a hazard. Regular additions of water during dry periods 
can eliminate this hazard. Adding organic matter in the 
form of peat or topsoil to the soil can help increase its 
available water capacity. 

The Oshtemo soil is well suited to building site 
development. Sanitary facilities should be connected to 
commercial sewers and treatment facilities. 

This complex was not assigned to interpretive 
groupings. 


31B—Udorthents, loamy. This map unit consists of 
soils that have been dredged from rivers, swamps, or 
ponds or removed during land shaping at construction 
sites. The soils are cover for landfills or are put into piles 
adjacent to the dredged areas. The soil material is 
somewhat excessively drained to somewhat poorly 
drained. The areas are not extensive and range from 3 
to 10 acres in size. 

These soils have limited suitability as a source of 
topsoil or as a source of fill material for construction. 

This map unit was not assigned to interpretive 
groupings. 


32—Dumps. The map unit conists of nonsoil material, 
such as tree stumps, construction debris, old automobile 
parts, and household appliances, that is used as fill 
material in swamps, flood plains, and other depressions. 
The areas are not extensive and range from 3 to 40 
acres in size. 

The areas generally are not suited to use as cropland, 
woodland, construction sites, or recreation sites. 

This map unit was not assigned to interpretive 
groupings. 


33A—Urban land-Elston complex, 0 to 3 percent 
slopes. This complex consists of Urban land and nearly 
level, well drained Elston soil in broad, flat areas. The 
areas of Urban land and of Elston soil are so small or so 
intricately mixed that it was not practical to separate 
them in mapping. The mapped areas range from 300 to 
800 acres in size and consist of 50 to 85 percent Urban 
land and 10 to 45 percent Elston soil. 

Urban land consists of areas that are covered by 
streets, parking lots, and buildings and other structures. 

Typically, the Elston soil has a surface layer of black 
sandy loam about 10 inches thick. The subsoil is about 
39 inches thick. The upper part is dark brown, friable 
sandy loam; the middle part is dark brown, very friable 
loamy sand; and the lower part is dark yellowish brown, 
loose loamy sand. The substratum to a depth of about 
60 inches is pale brown, loose, calcareous sand. 

Included with this complex in mapping are small areas 
of somewhat poorly drained Brady soils and very poorly 
drained Cohoctah soils. Brady soils are in depressions. 
Cohoctah soils are on flood plains adjacent to 
waterways. Also included are some fill areas along rivers 
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and streams. The included soils make up less than 5 
percent of the complex. 

Permeability of the Elston soil is moderately rapid. The 
available water capacity is moderate, and runoff is slow 
or medium. 

The Elston soil is used for parks, lawns, gardens, and 
other open space and as a site for buildings. It is well 
suited to lawns and gardens and is a good source of 
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topsoil. This soil is well suited to ornamental trees and 
shrubs. 

The Elston soil is well suited to building site 
development. All sanitary facilities should be connected 
to commercial sewers and treatment facilities. 

This complex was not assigned to interpretive 
groupings. 


prime farmland 
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See nn 


In this section, prime farmland is defined and 
discussed, and the prime farmland soils in St. Joseph 
County are listed. 

Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in providing the nation’s short- 
and long-range needs for food and fiber. The acreage of 
high-quality farmland is limited, and the U.S. Department 
of Agriculture recognizes that government at local, state, 
and federal levels, as well as individuals, must 
encourage and facilitate the wise use of our nation’s 
prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best suited 
to producing food, feed, forage, fiber, and oilseed crops. 
Such soils have properties that are favorable for the 
economic production of sustained high yields of crops. 
The soils need only to be treated and managed using 
acceptable farming methods. The moisture supply, of 
course, must be adequate, and the growing season has 
to be sufficiently long. Prime farmland soils produce the 
highest yields with minimal inputs of energy and 
economic resources, and farming these soils results in 
the least damage to the environment. 

Prime farmland soils may presently be in use as 
cropland, pasture, or woodland, or they may be in other 
uses. They either are used for producing food or fiber or 
are available for these uses. Urban or built-up land and 
water areas cannot be considered prime farmland. 

Prime farmland soils usually get an adequate and 
dependable supply of moisture from precipitation or 
irrigation. The temperature and growing season are 
favorable. The acidity or alkalinity level of the soils is 
acceptable. The soils have few or no rocks and are 
permeable to water and air. They are not excessively 
erodible or saturated with water for long periods and are 
not frequently flooded during the growing season. The 
slope ranges mainly from 0 to 6 percent. 

Soils that have a high water table may qualify as prime 
farmland soils if the limitation is overcome by drainage. 


Onsite evaluation is necessary to determine the 
effectiveness of corrective measures. More information 
on the criteria for prime farmland soils can be obtained 
at the local office of the Soil Conservation Service. 

A recent trend in land use has been the conversion of 
prime farmland to urban and industrial uses. The loss of 
prime farmiand to other uses puts pressure on marginal 
lands, which generally are wet, more erodible, droughty, 
or difficult to cultivate and less productive than prime 
farmland. 

The following map units, or soils, make up prime 
farmland in St. Joseph County. On some soils included 
in the list, appropriate measures have been applied to 
overcome wetness. The location of each map unit is 
shown on the detailed soil maps at the back of this 
publication. The extent of each unit is given in table 4. 
The soil qualities that affect use and management are 
described in the section ‘Detailed soil map units.” This 
list does not constitute a recommendation for a particular 
land use. 


4B Oshtemo sandy loam, 0 to 6 percent slopes 

8A Nottawa sandy loam, 0 to 3 percent slopes 

9A Elston sandy loam, 0 to 3 percent slopes 

10B Hillsdale sandy loam, 2 to 6 percent slopes 

12A Brady sandy loam, © to 2 percent slopes 
(where drained) 

14 Sebewa loam (where drained) 

16B Elmdale sandy loam, 1 to 6 percent slopes 

17B Teasdale sandy loam, 0 to 4 percent slopes 
(where drained) 

18 Barry loam (where drained) 

20A Bronson sandy loam, 0 to 3 percent slopes 

21A Matherton loam, 0 to 3 percent slopes (where 
drained) 

27B Kalamazoo loam, 0 to 6 percent slopes 

28B Riddles sandy loam, 2 to 6 percent slopes 


29B Schoolcraft loam, 0 to 4 percent slopes 
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use and management of the soils 


qe 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where wetness or very firm soil layers can 
cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


Dwight L. Quisenberry, agronomist, and Allan G. Herceg, district 
conservationist, Soil Conservation Service, helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils are identified; the system of land 
capability classification used by the Soil Conservation 
Service is explained; and the estimated yields of the 


main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under ‘Detailed soi! map 
units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

In 1968, according to the Michigan Conservation 
Needs Inventory of that year, more than 222,000 acres 
in the county were used for crops and pasture. In 1977, 
according to the Agricultural Stabilization and 
Conservation Service and the Cooperative Extension 
Service, 95,400 acres were used for corn, 21,000 acres 
for soybeans, and 23,200 acres for small grains. The 
rest of the acreage was mainly in hay and pasture. 

Field crops commonly grown in the county are corn, 
soybeans, and, to a limited extent, sorghum. Wheat and 
oats are the most common small grains; there are small 
acreages of rye and barley. Alfalfa hay is a cash crop; 
more is sold than is used for livestock. 

Specialty crops, except for seed corn, are of limited 
commercial importance in the county. There are small 
acreages of sunflowers, flower bulbs, cucumbers, 
strawberries, radishes, mint, and asparagus and a small 
number of tree farms, fruit farms, and nurseries. 

Seed corn production, on the other hand, is of major 
importance in St. Joseph County. Approximately 16,000 
acres are used for production of seed corn. The growing 
importance of this crop is due mainly to the increased 
use of irrigation. Control of the moisture level in the soil 
through irrigation results in high levels of production. 

The crop yield in St. Joseph County is one of the 
highest in Michigan. More than 90 percent of the total 
land area is in farms, and many of the farmland soils 
have a capability classificatic-) of Il, which means that 
the soils have only moderate limitations. Soil and water 
conservation practices, irrigation, and the latest crop 
production technology are increasing the productivity of 
all the cropland in the county. 

In St. Joseph County, the average size of farms has 
increased, and farm operations are becoming highly 
mechanized and scientific. Nevertheless, some soil 
related problems remain. 

Soil blowing is a hazard on Spinks loamy sands, on 
Oshtemo, Nottawa, and Elston sandy loams, and on 
Houghton muck. Crop damage and soil loss can be 
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severe in fields that have little vegetative cover if the 
wind is strong and the soil is dry. A conservation tillage 
system that leaves crop residue on the surface 
minimizes soil blowing on these soils. Field windbreaks 
also can effectively reduce soil blowing. On fields where 
a center pivot irrigation system is used, low-growing 
shrubs can be planted as a windbreak. 

Erosion is a major hazard on some of the loamy soils 
that have slopes of more than 3 percent; for example, 
Hillsdale, Kalamazoo, and Riddles soils. The loss of the 
surface layer through erosion results in reduced 
productivity, and it can cause sedimentation of streams. 
As the surface layer erodes, nutrients and organic matter 
are lost, and part of the subsoil is incorporated into the 
plow layer. The subsoil, which is dominantly loamy sand 
or sandy loam and is gravelly, has a lower available 
moisture capacity, fewer nutrients, and less organic 
matter than the surface layer. Consequently, eroded soils 
tend to be droughty, and their fertility and tilth are 
reduced. 

Controlling erosion reduces the amount of sediment 
that gets into streams, adding to the pollution of water 
supplies. 

Controlling erosion reduces runoff and increases water 
infiltration. A cropping system that keeps a vegetative 
cover on the soil for extended periods can hold soil 
losses to a level that does not reduce the productivity of 
the soil. On livestock farms, where hay and pasture are 
needed, legume and grass forage crops in the sloping 
areas reduce erosion, increase the nitrogen level, and 
improve soil tilth. 

Slopes in St. Joseph county are so short and irregular 
that contour tillage is not practical in most areas. 
Conservation tillage or a cropping system that provides 
substantial vegetative cover should be used to control 
erosion. No-tillage for corn and soybeans reduces 
erosion on gently sloping to moderately sloping soils. 

The use of grassed waterways effectively reduces 
erosion. Permanent vegetative cover should be 
maintained where surface runoff concentrates. 

Information on the control of erosion and soil blowing 
is available at local offices of the Soil Conservation 
Service. 

Soil drainage is necessary on some of the soils in the 
county that are used for crops and pasture. Some soils 
are naturally so wet that, unless they are drained, 
production of crops common to the area is not possible. 
The poorly drained or very poorly drained soils in the 
county are the Barry, Granby, and Sebewa soils. The 
Adrian, Houghton, and Palms soils are very poorly 
drained organic soils. 

Unless artificially drained, the somewhat poorly 
drained soils are so wet that crop yields are reduced in 
most years. Brady, Teasdale, and Matherton soils are 
somewhat poorly drained. Bronson, Elmdale, and 
Nottawa soils are moderately well drained. Natural 
drainge is adequate most of the year; however, artificial 
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drainage is needed in some small areas along 
drainageways and swales. Frequently, moderately well 
drained hillside seeps on the moderately well drained 
soils and the well drained Hillsdale soils need random 
tiling. 

In most areas of the somewhat poorly drained, poorly 
drained, and very poorly drained soils, a combination of 
surface drainage and tile drainage is needed if the soils 
are used for intensive row cropping. Random tile 
drainage generally is adequate for the moderately well 
drained soils. Finding adequate outlets for a tile drainage 
system is difficult in many areas of Houghton, Adrian, 
Palms, Barry, Sebewa, Granby, and Cohoctah soils. 

Irrigation makes cultivation practical on droughty soils 
(fig. 8). In the past 10 years, the number of irrigated 
acres in St. Joseph County has increased to nearly 
57,000, or approximately 50 percent of the land area 
used for row crops. 

St. Joseph County is well known as one of the driest 
counties east of the Mississippi River. The major soils in 
the county—Spinks, Oshtemo, Nottawa, and Elston 
soils— have a low or moderate available water capacity. 
Drought frequently can reduce crop yields on these soils. 

Manmade ponds, surface water, shallow wells, and 
soils that have a good intake rate make irrigation 
feasible (fig. 9). Increased crop yields from irrigation and 
changes in irrigation equipment have resulted in the use 
Of irrigation for row crops on soils that have slopes of 
more than 12 percent. Conservation tillage, grassed 
waterways, and irrigation water management are needed 
to control runoff, reduce soil erosion, and improve the 
efficiency of the irrigation system. 

Soil fertility is naturally low in the sandy soils in the 
county and medium in most of the loamy soils. Most of 
the soils are strongly acid to neutral. Some of the most 
acid soils have manganese, boron, or zinc 
deficiencies. 

Applications of lime and fertilizer on all soils should be 
based on the results of soil tests, the need of the crop, 
and the expected yield. The Cooperative Extension 
Service can help determine the kind and amount of 
fertilizer and lime to apply. 

Soil tifth is important for the germination of seeds and 
for the infiltration of water into the soil. Soils that have 
good tilth are granular and porous. 

Many of the soils in St. Joseph County that are used 
for crops have a sandy loam surface layer. Generally the 
structure of such soils is weak. If the soil is wet, plowing, 
cultivating, and other operations that involve heavy 
machinery cause soil compaction and surtace crusting. 
Surface crust reduces infiltration and increases runoff. 
Excessive tillage breaks the soil down into very small, 
less stable aggregates. Such smal particles tend to form 
crusts, and they blow or wash away more readily than 
larger particles. 

Adequate surface and subsurface drainage, timely field 
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Figure 8.—\rrigation can increase crop yields on Oshtemo, Spinks, and other soils that have a low or moderate available water 
capacity. 


operations on relatively dry soil, conservation tillage, and 
maintaining the level of organic matter in the soil help 
improve soil structure, reduce soil compaction, and 
prevent the formation of crusts. 

Pasture is becoming less and less extensive in the 
county, and the number of livestock operations 
continues to decline. 

The wet soils most frequently are used for pasture. In 
St. Joseph County, these are the Brady, Granby, 
Sebewa, Barry, Cohoctah, and Matherton soils. Well 
drained soils that have steep slopes also are used for 
pasture; for example, the Spinks, Oshtemo, Hillsdale, 
and Riddles soils. Grazing should be deferred on wet 
soils early in spring and late in fall. Management to 
prevent overgrazing, which depletes the protective 
vegetative cover, is needed in rolling areas that are used 
for pasture. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from fiooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
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Figure 9.—An irrigation pond in an area of Adrian muck. 


appropriate and timely tillage; contro! of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crops 
grown, that good quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a minimum. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 


about the management and productivity of the soils for 
those crops. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
Classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for woodland and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
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class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe {imitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, 5, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 6. The capability subclass and 
the Michigan soil management group for each detailed 
map unit are given at the end of the map unit 
descriptions in the section ‘Detailed soil map units.” The 
soil management groups are based on the need of the 
soils for lime and fertilizer and for artificial drainage and 
other practices. For an explanation of these groups, refer 
to the Michigan State University report “Soil 
Management Units and Land Use Planning” (3). 
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woodland management and productivity 


Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for 
important trees. The number 1 indicates very high 
productivity; 2, high; 3, moderately high; 4, moderate; 
and 5, low. The second part of the symbol, a letter, 
indicates the major kind of soil limitation. The letter x 
indicates stoniness or rockiness; w, excessive water in or 
on the soil; t, toxic substances in the soil; ¢, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and 7, steep slopes. The letter o indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, and r. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is slight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed in woodland 
management or harvesting. A rating of s/ight indicates 
that use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or a need for some modification in 
management or in equipment; and severe indicates a 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on the soil 
characteristics that affect the development of tree roots 
and the ability of the soil to hold trees firmly. A rating of 
slight indicates that few trees may be blown down by 
strong winds; moderate, that some trees will be blown 
down during periods of excessive soil wetness and 
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strong winds; and severe, that many trees are blown 
down during periods of excessive soil wetness and 
moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a Soil is expressed as a sife index. This index is 
the average height, in feet, that dominant and 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 
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windbreaks and environmental plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, and 
provide food and cover for wildlife (fig. 10). 


Environmental plantings help to beautify and screen 


Figure 10.—Low-growing shrubs are used as a windbreak in fields that use a center-pivot irrigation system. The soil is Spinks loamy 
sand. 
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houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


recreation 


The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is 
essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
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soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular tratfic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


wildlife habitat 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
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and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
Sstoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, soybeans, and 
sunflowers. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, timothy, birdsfoot trefoil, sudangrass, 
crownvetch, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
mcisture are also considerations. Examples of wild 
herbaceous plants are goldenrod, beggarweed, 
milkweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
Properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, beech, apple, 
hawthorn, dogwood, hickory, blackberry, serviceberry, 
and grapes. Examples of fruit-producing shrubs that are 
suitable for planting on soils rated good are honeysuckle, 
American cranberrybush, autumn-olive, crabapple, silver 
buffaloberry, and wild grape. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
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the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, and 
slope. Examples of wetland plants are smartweed, wild 
millet, arrowhead, cattails, rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are wetness, surface stoniness, slope, and 
permeability. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for opentand wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
sparrow, cottontail, woodchuck, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include ruffed 
grouse, woodcock, owis, thrushes, woodpeckers, tree 
squirrels, raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, 
kingfishers, shore birds, muskrat, and beaver. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet 
Because of the map scale, smail areas of different soils 
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may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, soil wetness, 
depth to a seasonal high water table, slope, likelihood of 
flooding, natural soil structure aggregation, and soil 
density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
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indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by stone content, soil 
texture, and slope. The time of the year that excavations 
can be made is affected by depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial! buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, large stones, and flooding affect the ease of 
excavation and construction. Landscaping and grading 
that require cuts and fills of more than 5 to 6 feet are not 
considered. 


Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. A high water table, flooding, large stones, and 
slope affect the ease of excavating and grading. Soil 
strength (as inferred from the engineering classification 
of the soil), shrink-swell potential, frost action potential, 
and depth to a high water table affect the traffic 
supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, and the available water 
capacity in the upper 40 inches affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount of 
sand, clay, or organic matter in the surface layer affect 
trafficability after vegetation is established. 
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sanitary facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
sight it soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, and flooding affect 
absorption of the effluent. Large stones interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hiliside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel is less than 4 feet below the 
base of the absorption field, if slope is excessive, or if 
the water table is near the surface. There must be 
unsaturated soil material beneath the absorption field to 
fitter the effluent effectively. Many local ordinances 
require that this material be of a certain thickness. 


Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
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up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, 
flooding, large stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope can 
Cause construction problems, and large stones can 
hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, a high water table, slope, and flooding 
affect both types of landfill. Texture, stones and 
boulders, highly organic layers, and soil reaction affect 
trench type landfills. Unless otherwise stated, the ratings 
apply only to that part of the soil within a depth of about 
6 feet. For deeper trenches, a limitation rated slight or 
moderate may not be valid. Onsite investigation is 
needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
the water table to permit revegetation. The soil material 
used as final cover for a landfill should be suitable for 
plants. The surface layer generally has the best 
workability, more organic matter, and the best potential 
for plants. Material from the surface layer should be 
stockpiled for use as the final cover. 
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construction materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, ot poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. 'n this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer, This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fa/r are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 
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The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by such properties as soil 
reaction, available water capacity, and fertility. The ease 
of excavating, loading, and spreading is affected by rock 
fragments, slope, a water table, soil texture, and 
thickness of suitable material. Reclamation of the borrow 
area is affected by slope, a water table, and rock 
fragments. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are naturally fertile or respond well 
to fertilizer and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel or stones, have slopes of more than 15 
percent, or have a seasonal water table at or near the 
surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas: embankments, dikes, and levees; and aquifer-fed 
excavated ponds. The limitations are considered slight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
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special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 


This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil. 
Excessive slope can affect the storage capacity of the 
reservoir area. 


Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders or organic matter. A high water 
table affects the amount of usable material. It also 
affects trafficability. 


Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table and permeability of the aquifer. The content 
of large stones affects the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on permeability, 
depth to a high water table or depth of standing water if 
the soil is subject to ponding, slope, susceptibility to 
flooding, subsidence of organic layers, and potential frost 
action. Excavating and grading and the stability of 
ditchbanks are affected by large stones, slope, and the 
hazard of cutbanks caving. The productivity of the soil 
after drainage is adversely affected by extreme acidity. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones. The performance of a 
system is affected by the depth of the root zone and soil 
reaction. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, and slope affect the construction of 
grassed waterways. A hazard of soil blowing, low 
available water capacity, restricted rooting depth, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘“‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 
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Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GG, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

if laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 — 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based on test data from the survey area or 
from nearby areas and on field examination. 


physical and chemical properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
in this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability reters to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
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capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-sweil potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and High, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility to soi! blowing and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 
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2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
foams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 
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Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 
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High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table, the kind of water table, and 
the months of the year that the water table commonly is 
high. A water table that is seasonally high for less than 1 
month is not indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or oxidation 
of organic material, or both, following drainage. 
Subsidence takes place gradually, usually over a period 
of several years. Table 17 shows total subsidence, which 
usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 


collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Fisk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, orhigh, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. \t is based on soil texture and 
acidity. 
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classification of the soils 
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The system of soil classification used by the National 
Cooperative Soil Survey has six categories (9). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 18, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, meaning 
water, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus aquo//, the suborder of the 
Mollisols that have an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is sandy, mixed, mesic Typic 
Haplaquolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 
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In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the Soi/ Survey Manual (8). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (9). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section ‘Detailed soil map units.” 


Adrian series 


The Adrian series consists of very poorly drained soils 
in bogs or depressions on outwash plains, till plains, or 
lake plains. Adrian soils formed in organic deposits 16 to 
50 inches thick over sandy deposits. Permeability is 
moderately slow to moderately rapid in the organic 
material and rapid in the underlying layers. The slopes 
are less than 1 percent. 

Adrian soils are similar to Palms soils and are 
commonly adjacent to Cohoctah, Granby, Houghton, anc 
Sebewa soils. Palms soils formed in organic deposits 16 
to 50 inches thick over loamy deposits. Cohoctah soils 
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are on flood plains. They have mineral horizons in which 
the organic matter content decreases irregularly as the 
depth increases. Granby soils do not have organic 
horizons and are in similar or slightly higher positions on 
the landscape. Houghton soils have organic matter to a 
depth of more than 51 inches. Sebewa soils have fine 
loamy material over sandy or sandy skeletal deposits. 
Houghton and Sebewa soils are in positions on the 
landscape similar to those of the Adrian soils. 

Typical pedon of Adrian muck, 200 feet west and 200 
feet south of the northeast corner of sec. 26, T. 7 S., R. 
11 W. 


Oai—0 to 13 inches; black (N 2/0) broken face or 
rubbed sapric material; moderate medium granular 
structure; friable; medium acid; clear smooth 
boundary. 

Oa2—13 to 24 inches; black (5YR 2/1) broken face or 
rubbed sapric material; about 5 percent fiber, trace 
rubbed; weak coarse subangular blocky structure: 
friable; slightly acid; gradual wavy boundary. 

Oa3—24 to 32 inches; black (SYR 2/1) broken face or 
rubbed sapric material; about 20 percent fiber, trace 
rubbed; weak thick platy structure; friable; slightly 
acid; clear wavy boundary. 

lICg—32 to 60 inches; dark gray (10YR 4/1) sand; 
common medium distinct strong brown (7.5YR 5/8) 
mottles; single grain; neutral. 


The depth to the sandy !ICg horizon ranges from 16 to 
50 inches. Reaction of the organic part ranges from 
medium acid to neutral. 

The surface tier has hue of 7.5YR or 10YR, or it is 
neutral, and it has chroma of 0 or 1. The organic part of 
the subsurface and bottom tiers has hue of 5YR, 7.5YR, 
or 10YR; value of 2 or 3; and chroma of 0 to 3. The 
organic part of the subsurface and bottom tiers is 
primarily sapric material; however, in some places, there 
are thin layers of hemic material that have a combined 
thickness of less than 10 inches. The IICg horizon has 
value of 4 or 5 and chroma of 1 or 2. It is sand, loamy 
sand, gravelly sand, or gravelly loamy sand and ranges 
from neutral to moderately alkaline. 


Barry series 


The Barry series consists of poorly drained, 
moderately permeable soils on till plains and moraines. 
Barry soils formed in loamy deposits. The slopes range 
from 0 to 2 percent. 

Barry soils are commonly adjacent to Elmdale and 
Teasdale soils. Elmdale soils are moderately well 
drained; they are coarser textured than Barry soils. 
Teasdale soils are somewhat poorly drained, and they 
also are coarser textured. Elmdale and Teasdale soils 
are in slightly higher positions on the landscape than 
those of the Barry soils. 
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Typical pedon of Barry loam, 2,245 feet west and 260 
feet north of the southeast corner of sec. 2,7.58.,R.9 
W. 


Ap—0 to 10 inches; very dark gray (10YR 3/1) loam, 
grayish brown (10YR 5/2) dry; few fine faint dark 
grayish brown (10YR 4/2) and few fine distinct dark 
brown (7.5YR 4/4) mottles; weak medium granular 
structure; friable; 5 percent pebbles; neutral; clear 
wavy boundary. 

B21tg—10 to 15 inches; dark grayish brown (10YR 4/2) 
sandy clay loam; common medium faint very dark 
gray (10YR 3/1) and common fine distinct strong 
brown (7.5YR 5/6) mottles; moderate very thick 
platy structure parting to moderate medium 
subangular blocky; firm; thick continuous clay films 
on faces of peds; 10 percent pebbles and cobbles; 
neutral; gradual wavy boundary. 

B22tg—15 to 21 inches; grayish brown (10YR 5/2) clay 
loam; common medium distinct yellowish red (5YR 
5/6) and few medium distinct yellowish red (5YR 
4/6) mottles; strong medium subangular blocky 
Structure; firm; thin continuous clay films on faces of 
peds; 10 percent pebbles and cobbles; neutral: 
gradual wavy boundary. 

B23tg—21 to 29 inches; gray (10YR 5/1) clay loam; 
common fine distinct yellowish red (6YR 5/6) and 
common medium distinct reddish brown (5YR 4/4) 
mottles; moderate medium subangular blocky 
structure; firm; thin continuous clay films on faces of 
peds; 10 percent pebbles and cobbles; neutral; clear 
smooth boundary. 

Cg—29 to 60 inches; gray (10YR 5/1) sandy loam; 
common fine distinct yellowish red (5YR 4/6 and 
5YR 5/6) mottles; massive; friable; 15 percent 
pebbles and cobbles; neutral. 


The solum ranges from 24 to 50 inches in thickness. It 
is slightly acid to mildly alkaline. The Ap or At horizon 
ranges from 10 to 15 inches in thickness. The pebble 
and cobble content ranges from 1 to 15 percent 
throughout. 

The Ap or A1 horizon has value of 2 or 3. It is 
dominantly loam, but the range includes sandy loam. The 
B2tg horizon has hue of 10YR or 2.5Y, value of 4 to 6, 
and chroma of 1 or 2. It is sandy clay loam, clay loam, 
loam, or sandy loam. The C horizon has hue of 10YR or 
2.5Y, value of 5 or 6, and chroma of 1 or 2. It is sandy 
loam or loamy sand and is neutral or mildly alkaline. 


Brady series 


The Brady series consists of somewhat poorly drained, 
moderately rapidly permeable soils on outwash plains 
and lake plains. Brady soils formed in loamy and sandy 
deposits over sand. The slopes range from 0 to 2 
percent. 
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Brady soils are similar to Bronson soils and are 
commonly adjacent to Oshtemo and Spinks soils. 
Bronson soils are moderately well drained. They are in 
slightly higher positions on the landscape than those of 
the Brady soils. Oshtemo and Spinks soils are well 
drained. They are in higher positions on the landscape 
than those of the Brady soils. 

Typical pedon of Brady sandy loam, 0 to 2 percent 
slopes, 2,500 feet east and 600 feet south of the 
northwest corner of sec. 9, T. 6 S., R. 10 W. 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
sandy loam, brown (10YR 5/3) dry; moderate 
medium granular structure; friable; 1 percent 
pebbles; neutral; abrupt smooth boundary. 

B21t—9 to 15 inches; brown (10YR 5/3) sandy loam, 
common medium distinct yellowish brown (10YR 
5/6) and few medium distinct grayish brown (10YR 
5/2) mottles; moderate coarse subangular blocky 
structure; firm; 1 percent pebbles; thin continuous 
clay films on faces of peds; strongly acid; clear wavy 
boundary. 

B22t—15 to 21 inches; yellowish brown (10YR 5/4) 
sandy loam; few fine distinct grayish brown (10YR 
5/2), common fine distinct brownish yellow (10YR 
6/6), and common medium distinct yellowish brown 
(10YR 5/8) mottles; moderate medium subangular 
blocky structure; friable; 1 percent pebbles; thin 
continuous clay films on faces of peds; strongly 
acid; clear wavy boundary. 

B23t—21 to 24 inches; yellowish brown (10YR 5/4) 
sandy loam; few fine faint grayish brown (10YR 5/2) 
and many medium distinct yellowish brown (10YR 
5/6) mottles; moderate fine subangular blocky 
structure; friable; 1 percent pebbles; thin 
discontinuous clay films on faces of peds; strongly 
acid; clear wavy boundary. 

11IB31t—24 to 31 inches; pale brown (10YR 6/3) loamy 
sand; many medium distinct strong brown (7.5YR 
5/8) mottles; weak fine subangular blocky structure; 
very friable; 1 percent pebbles; clay bridging of sand 
grains; strongly acid; gradual wavy boundary. 

11B32t—31 to 55 inches; very pale brown (10YR 7/3) 
loamy sand; common medium distinct yellowish 
brown (10YR 5/6) mottles; weak fine subangular 
blocky structure; very friable; 1 percent pebbles; 
strongly acid; clear wavy boundary. 

(1C—55 to 60 inches; brown (10YR 5/3) sand; common 
medium distinct light gray (10YR 7/2) mottles; single 
grain; loose; 1 percent pebbles; medium acid. 


The solum ranges from 40 to 70 inches in thickness 
but is typically 48 to 60 inches thick. It is neutral to 
strongly acid. The pebble and cobble content ranges 
from 1 to 20 percent throughout. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly sandy loam, but the range includes 
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loamy sand. The B2t horizon has value of 4 to 6 and 
chroma of 3 or 4. It is sandy loam, gravelly sandy loam, 
or gravelly sandy clay loam. The IIB horizon has value of 
6 or 7. It is loamy sand or sandy loam. In some places 
there is no IIB horizon. The IIC horizon has chroma of 2 
or 3. It is sand, gravelly sand, or stratified sand and 
gravel. 


Bronson series 


The Bronson series consists of moderately well 
drained soils on outwash plains. Bronson soils formed in 
loamy and sandy sediments. Permeability is moderately 
rapid in the upper part of the solum and rapid in the 
lower part. The slopes range from 0 to 3 percent. 

Bronson soils are similar to Brady and Oshtemo soils 
and are commonly adjacent to Oshtemo and Spinks 
soils. Brady soils are somewhat poorly drained. Oshtemo 
soils are well drained. Spinks soils are well drained. 
Unlike Bronson soils, they do not have a continuous 
argillic horizon, and they are in slightly higher positions 
on the landscape. 

Typical pedon of Bronson sandy loam, 0 to 3 percent 
slopes, 2,100 feet north and 400 feet west of the 
southeast corner of sec. 22, T.5 S., R. 9 W. 


Ap—0 to 10 inches; dark grayish brown (10YR 4/2) 
sandy loam, light brownish gray (10YR 6/2) dry; 
weak medium granular structure; friable; 5 percent 
pebbles; slightly acid; abrupt smooth boundary. 

B21t—10 to 15 inches; yellowish brown (10YR 5/4) 
sandy loam; weak medium subangular structure; 
friable; thin discontinuous clay films on faces of 
peds; 5 percent pebbles; medium acid; gradual wavy 
boundary. 

B22t—15 to 26 inches; dark brown (10YR 4/3) sandy 
loam; few fine faint gray (10YR 5/1) and few fine 
distinct strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; friable; thin 
discontinuous clay films on faces of peds; 5 percent 
pebbles; medium acid; gradual wavy boundary. 

B23t—26 to 34 inches; dark brown (7.5YR 4/4) loamy 
sand; few fine faint strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; clay bridging of sand grains; 5 percent 
pebbles; medium acid; clear wavy boundary. 

B3—34 to 60 inches; dark yellowish brown (10YR 4/6) 
sand; few fine faint strong brown (7.5YR 5/6) 
mottles; single grain; loose; 5 percent pebbles; 
medium acid. 


The thickness of the solum and the depth to free 
carbonates range from 40 to 70 inches. The solum 
ranges from neutral to strongly acid. The pebble content 
ranges from 0 to 20 percent throughout. 

The Ap horizon has value of 3 to 5 and chroma of 2 tc 
4. It is dominantly sandy loam, but the range includes 
loamy sand. The 8 horizon has hue of 10YR or 7.5YR, 
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value of 3 to 5, and chroma of 3 to 6. It is sandy loam or 
loamy sand. In some places there is a IIC horizon that 
has value of 4 or 5 and chroma of 2 or 3. It is sand, 
gravelly sand, or stratified sand and gravel and ranges 
from slightly acid to moderately alkaline. 


Cohoctah series 


The Cohoctah series consists of very poorly drained, 
moderately rapidly permeable over very rapidly 
permeable soils on flood plains. Cohoctah soils formed 
in loamy deposits over gravelly sandy deposits. The 
slopes range from 0 to 1 percent. 

The surface layer of these soils is slightly thinner and 
the depth to gravelly sand is less than that defined for 
the series. These differences, however, do not affect the 
use or behavior of these soils. 

Cohoctah soils are commonly adjacent to Adrian, 
Granby, and Houghton soils. Adrian soils have 16 to 50 
inches of organic matter over sandy deposits and are in 
similar or slightly lower positions on the landscape. 
Granby soils have a coarser textured Bg horizon, do not 
have pockets or layers of organic matter in the Cg 
horizon, and are in slightly higher positions on the 
landscape. Houghton soils formed in organic deposits 
more than 51 inches thick and are in similar or slightly 
lower positions on the landscape. 

Typical pedon of Cohoctah loam, 2,229 feet south and 
100 feet east of the northwest corner of sec. 11, T. 8 S., 
R. 12 W. 


A1—0 to 6 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; common fine distinct yellowish 
brown (10YR 5/6) mottles; weak fine granular 
structure; friable; mildly alkaline; clear wavy 
boundary. 

Cig—6 to 30 inches; dark gray (10YR 4/1) loam; many 
fine distinct yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; friable; 
mildly alkaline; clear wavy boundary. 

l1C2g—30 to 60 inches; dark gray (10YR 4/1) gravelly 
sand; single grain; loose; strong effervescence; 
moderately alkaline. 


The soil is neutral to mildly alkaline in the upper 30 
inches and moderately alkaline in the lower 30 inches. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly loam, but the range includes sandy 
loam, fine sandy loam, and loamy sand. The Cg horizon. 
has value of 3 to 5 and chroma of 1 or 2. It is loam, 
sandy loam, or loamy sand that has gravelly sand below 
a depth of 30 inches. There are thin layers or pockets of 
organic material in the Cg horizon. 


Elmdale series 


The Elmdale series consists of moderately well 
drained, moderately permeabie soils on till plains and 
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moraines. Elmdale soils formed in loamy deposits. The 
slopes range from 1 to 6 percent. 

Elmdale soils are similar to Hillsdale and Teasdale 
soils and are commonly adjacent to Barry soils. Barry 
soils are poorly drained. They are finer textured than 
Elmdale soils. They are in depressions and 
drainageways. Hillsdale soils are well drained. They are 
in slightly higher positions on the landscape than those 
of the Elmdale soils. Teasdale soils are somewhat poorly 
drained. 

Typical pedon of Elmdale sandy loam, 1 to 6 percent 
slopes, 50 feet south and 360 feet west of the northeast 
corner of sec. 15, T.5 S., R. 10 W. 


Ap—0 to 10 inches; dark brown (10YR 3/3) sandy loam, 
pale brown (10YR 6/3) dry; moderate medium 
granular structure; friable; 1 percent pebbles; 
strongly acid; abrupt wavy boundary. 

B21t—10 to 23 inches; brown (10YR 5/3) sandy loam; 
moderate fine subangular blocky structure; friable; 
thin discontinuous clay films; 1 percent pebbles; 
strongly acid; gradual wavy boundary. 

B22t—23 to 27 inches; brown (10YR 5/3) sandy loam: 
few fine distinct yellowish brown (10YR 5/8) mottles; 
moderate medium subangular blocky structure; 
friable; thin discontinuous dark yellowish brown 
(10YR 4/4) clay films; 1 percent pebbles; very 
Strongly acid; clear wavy boundary. 

B23t—27 to 34 inches; yellowish brown (10YR 5/4) 
sandy loam; common fine faint yellowish brown 
(10YR 5/8) mottles; moderate medium subangular 
blocky structure; friable; thin continuous dark 
yellowish brown (10YR 4/4) clay films; 3 percent 
pebbles; very strongly acid; gradual wavy boundary. 

B24t—34 to 47 inches; yellowish brown (10YR 5/4) 
sandy loam; few fine faint yellowish brown (10YR 
5/8) mottles; moderate fine subangular blocky 
structure; friable; thin discontinuous dark yellowish 
brown (10YR 4/4) clay films; 3 percent pebbles: 
strongly acid; clear wavy boundary. 

B3—47 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; common fine distinct yellowish brown (10YR 
5/8) mottles; massive; friable; 5 percent pebbles; 
strongly acid. 


The solum ranges from 40 to more than 60 inches in 
thickness. It is slightly acid to very strongly acid. The 
pebble and cobble content ranges from 0 to 15 percent 
throughout. 

The Ap horizon has value of 3 to 5 and chroma of 2 or 
3. Some pedons have an A1 horizon that has hue of 
10YR, value of 2 or 3, and chroma of 1 or 2. Some 
pedons have an A2 horizon. The B2t horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It 
is sandy loam, loam, or sandy clay loam. The B3 horizon 
has value of 4 to 6 and chroma of 3 or 4. It is dominantly 
sandy loam and has strata of loamy sand in some 
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places. In some places there is a C horizon. It has hue 
of 10YR, value of 4 to 6, and chroma of 3 or 4. It is 
sandy loam or loamy sand and ranges from neutral to 
moderately alkaline. 


Elston series 


The Elston series consists of well drained soils on 
outwash plains. Elston soils formed in loamy and sandy 
sediments. Permeability is moderately rapid in the upper 
part of the solum and rapid in the lower part. The slopes 
range from 0 to 3 percent. 

Elston soils are similar to Nottawa and Oshtemo soils 
and are commonly adjacent to Oshtemo and Spinks 
soils. Nottawa soils are moderately well drained. 
Oshtemo soils do not have a mollic epipedon. Spinks 
soils do not have a mallic epipedon or a continuous 
argillic horizon. Oshtemo and Spinks soils are in similar 
or higher positions on the landscape. 

Typical pedon of Elston sandy loam, 0 to 3 percent 
slopes, 1,320 feet north and 200 feet east of the 
southwest corner of sec. 30, 7. 7 S., R. 11 W. 


Ap—O to 10 inches; black (10YR 2/1) sandy loam, dark 
grayish brown (10YR 4/2) dry; weak medium 
granular structure; friable; 5 percent pebbles; slightly 
acid; abrupt smooth boundary. 

B21t—10 to 28 inches; dark brown (10YR 3/3) sandy 
loam; weak medium granular structure; friable; thick 
continuous clay films on faces of peds; 15 percent 
pebbles and cobbles; medium acid; clear wavy 
boundary. 

B22t—28 to 39 inches; dark brown (7.5YR 4/4) loamy 
sand; weak very fine subangular blocky structure; 
very friable; thin discontinuous clay films on faces of 
peds; 10 percent pebbles and cobbles; strongly 
acid; clear wavy boundary. 

B3t—39 to 48 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; clay bridging of sand 
grains; 5 percent pebbles; strongly acid; clear wavy 
boundary. 

C—48 to 60 inches; pale brown (10YR 6/3) sand; single 
grain; loose; 5 percent pebbles; strong 
effervescence; moderately alkaline. 


The solum ranges from 42 to 72 inches in thickness. It 
is neutral to strongly acid. The pebble and cobble 
content ranges from 0 to 20 percent throughout. 

The Ap horizon has value of 2 or 3 and chroma of 1 to 
3. It is dominantly sandy loam, but the range includes 
loam. The B2 horizon has hue of 5YR, 7.5YR, or 10YR; 
value of 3 to 5; and chroma of 3 or 4. It is typically sandy 
loam or loam that has individual horizons of sandy clay 
loam or loamy sand. The C horizon ranges from medium 
acid to moderately alkaline. 
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Granby series 


The Granby series consists of poorly drained or very 
poorly drained, rapidly permeable soils on outwash plains 
and lake plains. Granby soils formed in sandy and loamy 
sediments. The slopes range from 0 to 2 percent. 

Granby soils are commonly adjacent to Adrian, 
Cohoctah, and Sebewa soils. Adrian soils have 16 to 50 
inches of organic matter over sandy deposits and are in 
similar or slightly lower positions on the landscape. 
Cohoctah soils have layers and pockets of organic 
matter in the Cg horizon and are on flood plains. 
Sebewa soils are finer textured than Granby soils. They 
are in similar positions on the landscape. 

Typical pedon of Granby sandy loam, 725 feet south 
and 275 feet west of the northeast corner of sec. 22, T. 
7S.,R.11W. 


Ap—0 to 11 inches; black (10YR 2/1) sandy loam, dark 
grayish brown (10YR 4/2) dry; moderate coarse 
granular structure; very friable; slightly acid; abrupt 
smooth boundary. 

A12—11 to 14 inches; very dark gray (10YR 3/1) loamy 
sand, brown (10YR 5/3) dry; few fine distinct 
yellowish brown (10YR 5/8) mottles; weak medium 
subangular blocky structure; very friable; slightly 
acid; clear smooth boundary. 

B21g—14 to 23 inches; dark gray (10YR 4/1) sandy 
loam; few fine distinct brownish yellow (10YR 6/6) 
mottles; moderate coarse subangular blocky 
structure; friable; slightly acid; clear wavy boundary. 

B22g—23 to 28 inches; dark gray (10YR 4/1) loamy 
sand; few medium distinct brownish yellow (10YR 
6/8) mottles; weak medium subangular blocky 
structure; very friable; slightly acid; clear wavy 
boundary. 

C1g—28 to 32 inches; grayish brown (10YR 5/2) sand; 
few medium distinct yellowish brown (10YR 5/4) 
mottles; single grain; loose; neutral; clear wavy 
boundary. 

C2g—32 to 37 inches; grayish brown (10YR 5/2) fine 
sand; few fine distinct yellowish brown (10YR 5/8) 
mottles; massive; very friable; neutral; clear wavy 
boundary. 

C3g—37 to 60 inches; grayish brown (10YR 5/2) sand; 
single grain; loose; neutral. 


The solum ranges from 24 to 40 inches in thickness. | 
is slightly acid to neutral. The Ap or A1 ranges from 10 
to 22 inches in thickness. The pebble and cobble 
content ranges from 0 to 10 percent throughout. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly sandy loam, but the range includes 
loamy sand and fine sandy loam. The B2g horizon has 
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 ¢ 
2. It is sandy loam, sand, or loamy sand and has thin 
subhorizons of loam or sandy clay loam. The C horizon 
is sand, fine sand, or gravelly sand. It is neutral to 


52 


moderately alkaline. There are free carbonates in some 
pedons. 


Hillsdale series 


The Hillsdale series consists of well drained, 
moderately permeable soils on till plains and moraines. 
Hillsdale soils formed in loamy deposits. The slopes 
range from 2 to 18 percent. 

Hillsdale soils are similar to Elmdale soils and are 
commonly adjacent to Elmdale, Riddles, and Teasdale 
soils. Elmdale soils are moderately well drained. Riddles 
soils are finer textured than Hillsdale soils and are in 
similar positions on the landscape. Teasdale soils are 
somewhat poorly drained and are in depressions and 
drainageways. 

Typical pedon of Hillsdale sandy loam, 2 to 6 percent 
slopes, 60 feet west and 130 feet north of the southeast 
corner of sec. 5, T.6 S., R. 10 W. 


Ap—O to 10 inches; dark brown (10YR 3/3) sandy loam, 
light brownish gray (10YR 6/2) dry; moderate coarse 
granular structure; friable; 5 percent pebbles; slightly 
acid; clear smooth boundary. 

B21t—10 to 16 inches; yellowish brown (10YR 5/4) 
sandy loam; moderate medium angular blocky 
structure; friable; thin discontinuous clay films on 
faces of peds; 10 percent pebbles and cobbles; 
medium acid; clear wavy boundary. 

B22t—16 to 31 inches; yellowish brown (10YR 5/6) 
sandy loam; moderate medium subangular blocky 
structure; friable; thin discontinuous clay films on 
faces of peds; 10 percent pebbles and cobbles; 
medium acid; gradual wavy boundary. 

B23t—31 to 45 inches; yellowish brown (10YR 5/6) 
sandy loam; moderate coarse subangular blocky 
structure; firm; thin discontinuous clay films on faces 
of peds; 15 percent pebbles and cobbles; medium 
acid; gradual wavy boundary. 

C—45 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; massive; friable; 15 percent pebbles and 
cobbles; medium acid. 


The solum ranges from 40 to more than 80 inches in 
thickness. Reaction ranges from slightly acid to very 
strongly acid. The pebble and cobble content ranges 
from 2 to 20 percent throughout. 

The Ap horizon has value of 3 or 4 and chroma of 1 to 
3. It is dominantly sandy loam, but the range includes 
fine sandy loam, loam, and loamy sand. There is an A2 
horizon in some places. The B2t horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 3 to 6. It 
is sandy loam, sandy clay loam, or loam. In some places 
there is a B3 horizon. The C horizon has value of 5 or 6 
and chroma of 3 or 4. It is sandy loam or loamy sand. 
There are pockets of sand in some places. 


Soil survey 


Houghton series 


The Houghton series consists of very poorly drained, 
moderately slowly permeable to moderately rapidly 
permeable soils on outwash plains, till plains, and lake 
plains. Houghton soils formed in organic deposits that 
are more than 51 inches thick. The slopes are less than 
1 percent. 

Houghton soils are commonly adjacent to Adrian, 
Cohoctah, and Palms soils. Adrian and Palms soils have 
organic material over mineral material. They are in 
positions on the landscape similar to those of the 
Houghton soils. Cohoctah soils have mineral horizons in 
which the organic matter content decreases irregularly 
as the depth increases. Cohoctah soils are on flood 
plains. 

Typical pedon of Houghton muck, 2,470 feet west and 
600 feet north of the southeast corner of sec. 7, T. 5 S., 
R. 12 W. 


Oai—o to 11 inches; black (N 2/0) broken face and 
rubbed sapric material; less than 5 percent fiber; 
moderate medium subangular blocky structure 
parting to moderate medium crumb; friable; neutral; 
abrupt smooth boundary. 

Oa2—11 to 17 inches; 70 percent black (5YR 2/ 1) and 
30 percent black (N 2/0) broken face and black 
(SYR 2/1) rubbed sapric material: about 10 percent 
fiber, trace rubbed; moderate coarse subangular 
blocky structure; friable; slightly acid; abrupt smooth 
boundary. 

Oa3—17 to 28 inches; black (N 2/0) broken face and 
rubbed sapric material; about 10 percent fiber, trace 
rubbed; moderate thick platy structure: firm: slightly 
acid; abrupt smooth boundary. 

Oa4—28 to 45 inches; black (10YR 2/1) broken face 
and black (N 2/0) rubbed sapric material: about 20 
percent fiber, trace rubbed; weak medium 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

Oa5—45 to 60 inches; dark reddish brown (5YR 2/2) 
broken face, black (5YR 2/1) rubbed sapric material; 
about 20 percent fiber, trace rubbed: weak fine 
subangular blocky structure; very friable; slightly 
acid. 


The organic layers are more than 51 inches thick. 
Reaction ranges from slightly acid to neutral throughout 
the pedon. In some places there are woody fragments, 1 
to 8 inches in diameter, that cannot be crushed between 
the fingers. 

Layers within the control section have hue of 10YA, 
7.5YR, or 5YR, or they are neutral. They have value of 2 
or 3 and chroma of 0 to 3. Chroma may change 1 to 2 
units from the broken face to the rubbed colors. The 
layers are predominantly sapric material, but in some 
pedons they are hemic material and have a combined 
thickness of less than 10 inches. 
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Kalamazoo series 


The Kalamazoo series consists of well drained soils on 
outwash plains. Kalamazoo soils formed in loamy and 
sandy sediments. Permeability is moderate in the upper 
part of the solum and rapid in the lower part. The slopes 
range from 0 to 12 percent. 

Kalamazoo soils are similar to Schoolcraft soils and 
are commonly adjacent to Matherton, Oshtemo, and 
Schoolcraft soils. Matherton soils are somewhat poorly 
drained and are on lowlands and in drainageways. 
Oshtemo soils are coarser textured than Kalamazoo 
soils and are in similar positions on the landscape. 
Schoolcraft soils have a mollic epipedon. 

Typical pedon of Kalamazoo loam, 0 to 6 percent 
slopes, 330 feet north and 247 feet west of the center of 
sec. 6, 7.5 S., R. 11 W. 


Ap—0 to 12 inches; very dark grayish brown (10YR 3/2) 
loam, pale brown (10YR 6/3) dry; weak medium 
subangular blocky structure; friable; slightly acid; 
abrupt smooth boundary. 

B21t—12 to 20 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky 
structure; firm; thin continuous clay films on faces of 
peds; 5 percent pebbles; slightly acid; clear wavy 
boundary. 

B22t—20 to 23 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate fine subangular blocky 
structure; friable; thin continuous clay films on faces 
of peds; 1 percent pebbles; strongly acid; clear wavy 
boundary. 

B23t—23 to 28 inches; dark brown (7.5YR 4/4) sandy 
loam; moderate fine subangular blocky structure; 
friable; thin continuous clay films on faces of peds; 1 
percent pebbles; strongly acid; abrupt wavy 
boundary. 

B24t—28 to 34 inches; dark brown (7.5YR 4/4) loamy 
sand; weak fine subangular blocky structure; very 
friable; thin continuous clay films on faces of peds 
and clay bridging of sand grains; 5 percent pebbles; 
strongly acid; abrupt wavy boundary. 

11B31—34 to 38 inches; yellowish brown (10YR 5/6) 
loamy sand; weak fine subangular blocky structure; 
very friable; 10 percent pebbles; strongly acid; clear 
wavy boundary. 

11B32—38 to 76 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak fine subangular blocky structure; 
very friable; 10 percent pebbles; slightly acid. 


The solum ranges from 40 to 84 inches in thickness. It 
is strongly acid to neutral. The depth to the IIB horizon 
ranges from 25 to 40 inches. The content of pebbles 
ranges from 1 to 20 percent throughout. 

The Ap horizon has chroma of 2 to 4; the dry value is 
6 or more. The Ap horizon is dominantly foam, but the 
range includes sandy loam. There is an A1 horizon in 
some places. It is 2 to 6 inches thick and has chroma of 
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2 or 3. In some places there is an A2 horizon. The B2t 
horizon has hue of 10YR or 7.5YR, value of 3 to 5, and 
chroma of 3 to 6. The upper part of the B2t horizon is 
sandy loam, sandy clay loam, loam, or clay loam. The 
lower part is sandy loam or loamy sand. The IIB3 horizon 
has value of 4 to 6 and chroma of 3 to 6. It is loamy 
sand or sand. In some places there is a IIC horizon that 
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma 
of 3 to 6. It is sand or gravelly sand. 


Matherton series 


The Matherton series consists of somewhat poorly 
drained soils on outwash plains. Matherton soils formed 
in loamy and sandy deposits underlain by gravelly sand. 
Permeability is moderate in the upper part of the soil and 
rapid in the lower part. The slopes range from 0 to 3 
percent. 

Matherton soils are commonly adjacent to Kalamazoo 
and Sebewa soils. Kalamazoo soils are well drained and 
are in higher positions on the landscape. The Sebewa 
soils are poorly drained or very poorly drained. They are 
in shallow depressions and in drainageways. 

Typical pedon of Matherton loam, 0 to 3 percent 
slopes, 50 feet south and 595 feet east of the northwest 
corner of sec. 7, T.5 S., R. 12 W. 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
loam, pale brown (10YR 6/3) dry; moderate coarse 
granular structure; friable; mildly alkaline; abrupt 
smooth boundary. 

A2—9 to 11 inches; pale brown (10YR 6/3) loam; 
common medium distinct yellowish brown (10YR 
5/6) mottles; moderate fine subangular blocky 
structure; friable; neutral; abrupt broken boundary. 

B21tg—11 to 22 inches; grayish brown (10YR 5/2) clay 
loam; common medium distinct strong brown (7.5YR 
5/8) mottles; moderate coarse subangular blocky 
structure; firm; thin continuous clay films on faces of 
peds; slightly acid; clear wavy boundary. 

B22tg—22 to 28 inches; light brownish gray (10YR 6/2) 
clay loam; few fine faint grayish brown (10YR 5/2) 
and common medium distinct strong brown (7.5YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; thin continuous clay films on faces of 
peds; slightly acid; clear wavy boundary. 

B23tg—28 to 32 inches; grayish brown (10YR 5/2) 
sandy clay loam; common medium distinct strong 
brown (7.5YR 5/6) motties; moderate fine 
subangular blocky structure; friable; thin 
discontinuous clay films on faces of peds; slightly 
acid; abrupt wavy boundary. 

\IB3t—32 to 65 inches; yellowish brown (10YR 5/4) 
loamy sand; few fine faint yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky 
structure; very friable; clay bridging of sand grains; 
slightly acid; abrupt wavy boundary. 
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li\Cg—65 to 70 inches; dark grayish brown (10YR 4/2) 
gravelly sand; single grain; loose; strong 
effervescence; moderately alkaline. 


The solum ranges from 40 to 70 inches in thickness. It 
is slightly acid to mildly alkaline. The pebble content 
ranges from 0 to 10 percent throughout. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3; the dry value is 6 or more. The B2t horizon has value 
of 5 or 6. It is clay loam, loam, or sandy clay loam. The 
IIC horizon has value of 4 to 6. It is sand or gravelly 
sand. 


Nottawa series 


The Nottawa series consists of moderately well 
drained soils on outwash plains. Nottawa soils formed in 
loamy and sandy sediments. Permeability is moderately 
rapid in the upper part of the pedon and rapid in the 
lower part. The slopes range from 0 to 3 percent. 

Nottawa soils are similar to Elston and Oshtemo soils 
and are commonly adjacent to Oshtemo soils. Elston 
soils are well drained. Oshtemo soils are well drained, 
and unlike Nottawa soils they do not have a mollic 
epipedon. 

Typical pedon of Nottawa sandy loam, 0 to 3 percent 
slopes, 1,650 feet north and 330 feet east of the 
southwest corner of sec. 3, T.6 S., R. 10 W. 


Ap—O to 11 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; friable; medium acid; 
abrupt smooth boundary. 


B21t—11 to 15 inches; dark brown (10YR 3/3) sandy 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium subangular blocky structure; friable; thin 
continuous dark grayish brown (10YR 3/2) clay films 
on faces of peds; 10 percent pebbles and cobbles; 
medium acid; clear smooth boundary. 

B22t—15 to 23 inches; dark yellowish brown (10YR 3/4) 
sandy loam; weak medium subangular blocky 
structure; friable; thin continuous very dark grayish 
brown (10YR 3/2) clay films on faces of peds; 10 
percent pebbles and cobbles; medium acid; gradual 
wavy boundary. 

B23t-—-23 to 28 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak fine subangular blocky structure; 
very friable; thin dark brown (10YR 3/3) clay 
coatings on sand grains and as bridging between 
sand grains; 5 percent pebbies; medium acid; 
gradual wavy boundary. 


Soil survey 


B24t—28 to 33 inches; yellowish brown (10YR 5/4) 
loamy sand; common fine faint yellowish brown 
(10YR 5/8) and few fine faint dark yeilowish brown 
(10YR 4/6) mottles; weak medium subangular 
blocky structure; very friable; thin dark brown (10YR 
3/3) clay coatings on sand grains and as bridging 
between sand grains; 5 percent pebbles; medium 
acid; clear wavy boundary. 

B3—33 to 46 inches; dark brown (7.5YR 4/4) sand; few 
coarse faint strong brown (7.5YR 5/8) mottles; 
single grain; loose; 5 percent pebbles; slightly acid; 
clear wavy boundary. 

C—46 to 60 inches; pale brown (10YR 6/3) sand; 
common fine distinct yellow (10YR 7/6) and 
brownish yellow (10YR 6/8) mottles and many 
medium distinct dark brown (7.5YR 4/4) mottles; 
single grain; loose; slightly acid. 


The solum is 40 to 72 inches thick. The pebble and 
cobble content ranges from 0 to 15 percent throughout. 

The Ap horizon has value of 2 or 3 and chroma of 1 to 
3. It is dominantly sandy loam, but in some pedons it is 
loam. It ranges from neutral to strongly acid. The B2t 
horizon has hue of 5YR, 7.5YR, or 10YR; value of 3 to 5; 
and chroma of 3 or 4. It is typically sandy loam or loam 
and has individual horizons of sandy clay loam or loamy 
sand. It ranges from medium acid to very strongly acid. 
The C horizon ranges from medium acid to moderately 
alkaline. Calcareous sand and gravelly sand generally 
are at a depth of 5 to 10 feet. 


Oshtemo series 


The Oshtemo series consists of weil drained, 
moderately rapidly permeable soils on outwash plains 
and moraines. The soils formed in loamy and sandy 
sediments. The slopes range from 0 to 18 percent. 

Oshtemo soils are similar to Bronson, Elston, and 
Nottawa soils and are commonly adjacent to Brady, 
Elston, Kalamazoo, and Nottawa soils. Brady soils are 
somewhat poorly drained and are in depressions and 
drainageways. Bronson soils are moderately well 
drained. Elston soils have a darker surface layer than 
Oshtemo soils. Kalamazoo soils are finer textured than 
Oshtemo soils and are in similar positions on the 
landscape. Nottawa soils are moderately well drained 
and have a mollic epipedon. 

Typical pedon of Oshtemo sandy loam, 0 to 6 percent 
slopes, 880 feet east and 800 feet north of the 
southwest corner of sec. 18, T.6 S., R. 10 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam, light brownish gray (10YR 6/2) dry; weak 
coarse granular structure; very friable; slightly acid; 
abrupt smooth boundary. 


St. Joseph County, Michigan 


A2—9 to 14 inches; brown (10YR 5/3) sandy loam; 
weak fine subangular blocky structure; very friable; 
many worm and root channels filled with Ap 
material; 3 percent pebbles; medium acid; clear 
wavy boundary. 

B21t—14 to 26 inches; dark reddish brown (5YR 3/4) 
sandy loam, dark brown (7.5YR 4/4) dry; weak 
coarse subangular blocky structure; friable; thin 
discontinuous clay films on faces of peds; 8 percent 
pebbles; strongly acid; clear wavy boundary. 

B22t—26 to 35 inches; dark brown (7.5YR 4/4) sandy 
loam; weak coarse subangular blocky structure; 
friable; few dark brown (7.5YR 3/2) chunks 1 to 3 
inches in diameter; thin discontinuous clay films on 
faces of peds; some clay bridging between sand 
grains and small pebbles; 5 percent pebbles; 
strongly acid; gradual wavy boundary. 

B31—35 to 46 inches; dark brown (7.5YR 4/4) loamy 
sand; many dark brown (7.5YR 3/2) spots and 
chunks up to 2 inches in diameter; single grain; 
loose; 5 percent pebbles; medium acid; diffuse 
irregular boundary. 

B32—46 to 60 inches; dark brown (7.5YR 4/4) loamy 
sand; dark brown (7.5YR 3/2) discontinuous bands 
1/8 inch thick; most sand grains have dark brown 
(7.5YR 3/2) coatings; single grain; loose; medium 
acid; abrupt irregular boundary. 

IIC—60 to 66 inches; grayish brown (10YR 5/2) gravelly 
sand; single grain; loose; thin lime coatings on the 
lower side of some pebbles; strong effervescence; 
moderately alkaline. 


The solum is 40 to 66 inches thick. It is slightly acid to 
strongly acid. In some places the lower part of the B3 
horizon is neutral. The pebble and cobble content 
ranges from 1 to 30 percent throughout the soil. 

The Ap horizon has value of 3 to 5 and chroma of 2 or 
3. It is dominantly sandy loam, but the range includes 
loamy sand. The Bt horizon has hue of 5YR, 7.5YR, or 
10YR; value of 3 to 5; and chroma of 3 to 6. It is sandy 
loam, gravelly sandy loam, sandy clay loam, or gravelly 
sandy clay loam. In some places, the Bt horizon consists 
of layers 1/8 inch to 4 inches thick separated by loamy 
sand. The 1IC horizon has chroma of 2 or 3. It is 
stratified coarse sand and fine gravel or gravelly sand. 


Palms series 


The Palms series consists of very poorly drained soils 
on lake plains, outwash plains, and till plains. Palms soils 
formed in organic deposits 16 to 50 inches thick over 
loamy deposits. Permeability is moderately slow to 
moderately rapid in the organic material and moderately 
slow or moderate in the underlying layers. The slopes 
are less than 1 percent. 

Palms soils are similar to Adrian soils and are 
commonly adjacent to Adrian and Houghton soils. Adrian 
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soils formed in organic deposits 16 to 50 inches thick 
over sandy materials. Houghton soils consist of organic 
matter to a depth more than 51 inches. 

Typical pedon of Palms muck, 1,060 feet south and 
396 feet east of the northwest corner of sec. 30, T. 5 S., 
R.9 W. 


Oai—0 to 10 inches; black (10YR 2/1) broken face and 
rubbed sapric material; about 3 percent fiber, less 
than 1 percent rubbed; weak medium subangular 
blocky structure; slightly sticky; slightly acid; clear 
wavy boundary. 

Oa2—10 to 14 inches; black (5YR 2/1) broken face and 
rubbed sapric material; about 15 percent fiber, less 
than 1 percent rubbed; weak medium subangular 
blocky structure; slightly sticky; slightly acid; clear 
wavy boundary. 

Oa3—14 to 21 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 15 percent fiber, 
less than 1 percent rubbed; weak medium platy 
structure; slightly sticky; slightly acid; abrupt smooth 
boundary. 

\IC1g—21 to 55 inches; dark gray (SY 4/1) silt loam; 1 
percent coarse fragments; massive; slightly sticky; 
neutral; clear wavy boundary. 

lIC2g—55 to 60 inches; dark gray (SY 4/1) sandy loam; 
1 percent coarse fragments; massive; slightly sticky; 
neutral. 


The depth to the loamy IIC horizon ranges from 16 to 
50 inches. In some places there are woody fragments 
less than 6 inches in diameter in the soil. The organic 
material ranges from medium acid to mildly alkaline. 

The surface tier has hue of 10YR or 7.5YR, or it is 
neutral, and it has chroma of 0 or 1. The subsurface and 
bottom tiers have hue of 10YR, 7.5YR, or 5YR, or it is 
neutral. It has value of 2 or 3 and chroma of 0 to 3. The 
organic part of the subsurface and bottom tiers is 
primarily sapric material; however, in some places there 
are thin layers of hemic material that have a combined 
thickness of less than 10 inches. The IICg horizon has 
hue of 10YR, 5YR, or 2.5Y; value of 4 to 7; and chroma 
ot 1 or 2. It is sandy loam, fine sandy loam, loam, silt 
loam, or silty clay loam. It ranges from slightly acid to 
mildly alkaline. In some places there are thin layers of 
loamy sand. 


Riddles series 


The Riddles series consists of well drained, 
moderately permeable soils on till plains and moraines. 
Riddles soils formed in loamy and sandy deposits. The 
slopes range from 2 to 18 percent. 

Riddles soils are commonly adjacent to Hillsdale soils. 
Hillsdale soils are coarser textured than Riddles soils. 
They are in positions on the landscape similar to those 
of the Riddles soils. 
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Typical pedon of Riddies sandy loam, 6 to 18 percent 
slopes, 1,380 feet west and 55 feet south of the 
northeast corner of sec. 15, T.5 S., R. 12 W. 


Ap—0 to 9 inches; brown (10YR 4/3) sandy loam; 
moderate fine subangular blocky structure; friable; 3 
percent pebbles; neutral; abrupt smooth boundary. 

B21t—9 to 17 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate medium subangular blocky 
structure; firm; 3 percent pebbles; neutral; clear 
wavy boundary. 

B22t—17 to 22 inches; yellowish brown (10YR 5/6) 
sandy loam; moderate medium subangular blocky 
structure; friable; 3 percent pebbles and cobbles; 
slightly acid; clear wavy boundary. 

B23t—22 to 30 inches; yellowish brown (10YR 5/6) 
sandy loam; moderate fine subangular blocky 
structure; friable; 3 percent pebbles and cobbles; 
slightly acid; clear wavy boundary. 

B24t—30 to 43 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 
friable; 3 percent pebbles and cobbles; medium 
acid; gradual wavy boundary. 

B3—43 to 55 inches; dark yellowish brown (10YR 4/4) 
sandy loam; massive; friable; 3 percent pebbles and 
cobbles; strongly acid; clear wavy boundary. 

C—56 to 60 inches; dark yellowish brown (10YR 4/4) 
loamy sand; massive; very friable; 3 percent pebbles 
and cobbles; slightly acid. 


The solum ranges from 40 to 72 inches in thickness, 
but it is typically 43 to 60 inches thick. It is very strongly 
acid to moderately alkaline. The pebble and cobble 
content ranges from 1 to 10 percent throughout the soil. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3. It is dominantly sandy loam, but the range includes 
loam. In some places there is an A2 horizon. The B2t 
horizon has hue of 10YR or 7.5YRA, value of 4 or 5, and 
chroma of 3 to 6. It is sandy loam, loam, sandy clay 
loam, and clay loam. The C horizon has value of 3 to 5 
and chroma of 3 to 6. It is sandy loam or loamy sand 
and ranges from slightly acid to moderately alkaline. In 
some places there are pockets or strata of sand. 


Schoolcraft series 


The Schoolcraft series consists of well drained soils 
on outwash piains. Schoolcraft soils formed in loamy 
over sandy sediments. Permeability is moderate in the 
upper part of the pedon and rapid in the lower part. The 
slopes range from 0 to 6 percent. 

Schoolcraft soils are similar and commonly adjacent to 
Kalamazoo soils. Kalamazoo soils do not have a mollic 
epipedon. 

Typical pedon of Schoolcraft loam, 0 to 4 percent 
slopes, 2,240 feet south and 990 feet west of the 
northeast corner of sec. 1, 7.5 S., R. 12 W. 


Soil survey 


Ap—O to 11 inches; dark brown (10YR 3/3) loam, brown 
(10YR 5/3) dry; moderate medium subangular 
blocky structure; friable; neutral; abrupt smooth 
boundary. 

B21t—11 to 17 inches; dark yellowish brown (10YR 4/4) 
clay loam; moderate fine subangular blocky 
structure; firm; thick continuous clay films on faces 
of peds; slightly acid; clear wavy boundary. 

B22t—17 to 23 inches; dark brown (7.5YR 4/4) sandy 
clay loam; moderate medium subangular blocky 
structure; friable; thin continuous clay films on faces 
of peds; slightly acid; clear wavy boundary. 

B23t—23 to 31 inches; dark yellowish brown (10YA 4/4) 
sandy loam; weak fine subangular blocky structure; 
very friable; thin continuous clay films on faces of 
peds; slightly acid; clear wavy boundary. 

1C1—31 to 70 inches; yellowish brown (10YR 5/6) 
loamy sand; weak medium granular structure; very 
friable; slightly acid; gradual wavy boundary. 

IG2—70 to 75 inches; pale brown (10YR 6/3) gravelly 
sand; single grain; loose; strong effervescence; 
moderately alkaline. 


The solum ranges from 30 to 50 inches in thickness. It 
is slightly acid to strongly acid except for the mollic 
epipedon, which is slightly acid or neutral. The depth to 
sand or gravelly sand ranges from 30 to 70 inches. The 
pebble content ranges from 0 to 5 percent throughout 
the solum. 

The Ap horizon has hue of 10YR or 7.5YR, value of 2 
or 3, and chroma of 1 to 3. It is dominantly loam, but the 
range includes sandy loam and silt loam. The B2t 
horizon has hue of 10YR or 7.5YR, value of 3 to 5, and 
chroma of 2 to 4. It is clay loam, sandy clay loam, sandy 
loam, or loam. There is a |IB3 horizon in some places. 
The lIC horizon has value of 4 to 6 and chroma of 2 to 
6. It is loamy sand, sand, or gravelly sand. The pebble 
and cobble content ranges from 0 to 20 percent. 
Reaction is mildly alkaline or moderately alkaline at a 
depth of 5 to 8 feet. 


Sebewa series 


The Sebewa series consists of poorly drained or very 
poorly drained soils on outwash plains. Sebewa soils 
formed in loamy deposits over sandy deposits. 
Permeability is moderate in the upper part of the pedon 
and rapid in the lower part. The slopes range from 0 to 2 
percent. 

Sebewa soils are commonly adjacent to Adrian and 
Granby soils. Adrian soils have 16 to 50 inches of 
organic material over sandy deposits. They are in similar 
or slightly lower positions on the landscape. Granby soils 
are coarser textured than Sebewa soils. They are in 
similar positions on the landscape. 


St. Joseph County, Michigan 


Typical pedon of Sebewa loam, 1,425 feet west and 
900 feet south of the northeast corner of sec. 30, T. 5 
S., R. 10 W. 


Ap—O to 13 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate coarse subangular 
blocky structure parting to moderate coarse 
granular; friable; 5 percent pebbles; neutral; clear 
wavy boundary. 

B21tg—13 to 20 inches; dark gray (10YR 4/1) sandy 
clay loam; few fine distinct reddish yellow (7.5YR 
7/8) mottles; massive; firm; thick discontinuous clay 
films on faces of peds; 10 percent pebbles and 
cobbles; slightly acid; clear wavy boundary. 

B22tg—20 to 28 inches; dark gray (10YR 4/1) clay loam; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
massive; firm; thick continuous clay films; 10 percent 
pebbles and cobbles; neutral; clear smooth 
boundary. 

11C1g—28 to 33 inches; gray (10YR 5/1) sand; single 
grain; loose; 10 percent pebbles and cobbles; 
neutral; clear smooth boundary. 

IIC2g—33 to 60 inches; grayish brown (10YR 5/2) 
gravelly sand; single grain; loose; 30 percent 
pebbles and cobbles; slight effervescence; mildly 
alkaline. 


The solum is 20 to 40 inches thick. !t is slightly acid to 
mildly alkaline. In some places there are carbonates 
below a depth of 18 inches. The pebble and cobble 
content ranges from 0 to 15 percent in the upper 
horizons and from 5 to 25 percent in the lower part of 
the B2 horizon. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. It is dominantly loam, but the range includes silt loam 
and sandy loam. The B2tg horizon has hue of 10YR, 
2.5Y, or 5Y; value of 4 to 6; and chroma of 1 or 2. It is 
sandy clay loam, clay loam, loam, or gravelly clay loam. 
The IIC horizon has hue of 10YR, 2.5Y, or 5Y; value of 5 
or 6; and chroma of 1 or 2. \t is sand, coarse sand, 
stratified sand and gravel, or gravelly sand. 


Spinks series 


The Spinks series consists of well drained, moderately 
rapidly permeable soils on outwash plains and moraines. 
Spinks soils formed in sandy deposits. The slopes range 
from 0 to 18 percent. 

Spinks soils are commonly adjacent to Brady, 
Bronson, Elston, and Oshtemo soils. Brady soils are 
somewhat poorly drained, have a continuous argillic 
horizon, and are in depressions and drainageways. 
Bronson soils are moderately well drained and have a 
continuous argillic horizon. They are in slightly lower 
positions on the landscape than those of the Spinks 
soils. Elston soils have a mollic epipedon and a 
continuous argillic horizon. They are in similar or slightly 
lower positions on the landscape. Oshtemo soils have a 
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continuous argillic horizon. They and the Spinks soils are 
in similar positions on the landscape. 

Typical pedon of Spinks loamy sand, 0 to 6 percent 
slopes, 1,914 feet north and 100 feet east of the 
southwest corner of sec. 15, T.5 S., R. 11 W. 


Ap—O to 10 inches; dark brown (10YR 3/3) loamy sand, 
light brownish gray (10YR 6/2) dry; moderate fine 
granular structure; very friable; slightly acid; abrupt 
smooth boundary. 

A2—10 to 26 inches; yellowish brown (10YR 5/6) loamy 
sand; weak fine subangular blocky structure; very 
friable; neutral; clear wavy boundary. 

A&B—26 to 60 inches; yellowish brown (10YR 5/6) sand 
(A2 part); single grain; loose; lamellae or bands of 
dark brown (7.5YR 4/4) loamy sand (B2t part); weak 
fine subangular blocky structure; very friable; slightly 
acid. 


The solum ranges from 36 inches to more than 60 
inches in thickness. It is medium acid to neutral. The 
pebble and cobble content ranges from 0 to 10 percent 
throughout the soil. 

The Ap horizon has value of 3 to 5 and chroma of 2 to 
4. Itis dominantly loamy sand, but the range includes 
sand. The A2 part of the A&B horizon has value of 5 or 
6 and chroma of 3 to 6. It is loamy sand or sand. The 
B2t part of the A&B horizon has hue of 10YR or 7.5YR, 
value of 4 or 5, and chroma of 4 to 6. In some place 
there is a C horizon. It has value of 5 to 7 and chroma of 
3 or 4. It is sand and ranges from neutral to moderately 
alkaline. 


Teasdale series 


The Teasdale series consists of somewhat poorly 
drained, moderately permeable soils on till plains and 
moraines. Teasdale soils formed in loamy and sandy 
deposits. The slopes range from 0 to 4 percent. 

Teasdale soils are similar to Elmdale soils and are 
commonly adjacent to Barry and Hillsdale soils. Barry 
soils are poorly drained. They are finer textured than the 
Teasdale soils. They are in depressions and 
drainageways. Elmdale soils are moderately well drained. 
Hillsdale soils are well drained. They are in higher 
positions on the landscape than those of the Teasdale 
soils. 

Typical pedon of Teasdale sandy loam, 0 to 4 percent 
slopes, 88 feet west and 413 feet north of the southeast 
corner of sec. 11, T. 6 S., R. 10 W. 


A1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
sandy loam, pale brown (10YR 6/3) dry; moderate 
medium granular structure; friable; 2 percent 
pebbles; slightly acid; gradual wavy boundary. 
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A2—6 to 13 inches; pale brown (10YR 6/3) sandy loam; 
weak fine subangular blocky structure; friable; 2 
percent pebbles; strongly acid; gradual wavy 
boundary. 

B&A—13 to 17 inches; yellowish brown (10YR 5/4) 
sandy clay loam (B2t part) with coatings more than 
2 millimeters thick of pale brown (10YR 6/3) sandy 
loam (A2 part); common fine distinct grayish brown 
(10YR 5/2) and yellowish brown (10YR 5/6) 
mottles; moderate fine subangular blocky structure; 
friable; thin discontinuous clay films; 2 percent 
pebbles; strongly acid; gradual wavy boundary. 

B21t—17 to 21 inches; yellowish brown (10YR 5/4) 
loam; common medium distinct light brownish gray 
(10YR 6/2) and common coarse prominent 
yellowish red (5YR 5/8) mottles; moderate medium 
subangular blocky structure; friable; thick continuous 
clay films; 3 percent pebbles; strongly acid; clear 
wavy boundary. 

B22t—21 to 26 inches; yellowish brown (10YR 5/4) 
sandy loam; common coarse prominent yellowish 
red (5YR 5/8) mottles; moderate fine subangular 
blocky structure; friable; thin discontinuous clay 
films; 3 percent pebbles; strongly acid; clear wavy 
boundary. 

B2—26 to 48 inches; yellowish brown (10YR 5/4) loamy 
sand; comon medium prominent yellowish red (5YR 
4/8) mottles; moderate thick platy structure parting 
to moderate fine subangular blocky; friable; 3 


percent pebbles; slightly acid; gradual wavy 
boundary. 

C—48 to 60 inches; light yellowish brown (10YR 6/4) 
loamy sand; common fine distinct yellowish brown 
(10YR 5/6) mottles; weak fine subangular blocky 
structure; very friable; 5 percent pebbles and 
cobbles; slight effervescence; moderately alkaline. 


The solum is 40 to 60 inches thick. The depth to free 
carbonates ranges from 40 to more than 60 inches. The 
pebble and cobble content ranges from 1 to 20 percent 
throughout. 

The Ap horizon has value of 3 or 4 and chroma of 2 or 
3. It is dominantly sandy loam, but the range includes 
fine sandy loam. This horizon is gravelly or cobbly in 
some places. The A2 horizon has value of 5 or 6 and 
chroma of 2 or 3. It has the same texture as the Ap 
horizon. Undisturbed areas have an A1 horizon. The B 
Part of the B&A horizon has hue of 10YR or 7.5YR, 
value of 4 or 5, and chroma of 3 to 6. It is loam, sandy 
loam, or sandy clay loam or their gravelly or cobbly 
analogs. The A part of the B&A horizon has coatings 2 
to 5 millimeters thick on the vertical faces of peds. The 
peds are A2 material that have the same colors as those 
described for the A2 horizon. The B2t horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It 
is sandy clay loam, sandy loam, or loam or their gravelly 
or cobbly analogs. The C horizon ranges from neutral to 
moderately alkaline. 


formation of the soils 


This section describes the factors of soil formation, 
relates them to the formation of soils in St. Joseph 
County, and discusses the processes of soil formation. 


factors of soil formation 


Soil forms through the interaction of five major factors: 
the physical, chemical, and mineral composition of the 
parent material; the climate under which the soil material 
has accumulated and existed since accumulation, the 
plant and animal life on and in the soil; the relief, or lay 
of the land; and the length of time the processes of soil 
formation have acted on the parent material. 

Climate and plants and animals are the active forces 
in soil formation. They slowly change the parent material 
into a natural body of soil that has genetically related 
layers called horizons. The effects of climate and of 
plant and animai lite are conditioned by relief. The nature 
of the parent material also affects the kind of soil profile 
that is formed. In extreme cases, it determines the 
profile almost entirely. Finally, time changes the parent 
material into a soil. Generally, a long time is required for 
the formation of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on soils that few generalizations can be 
made regarding the effect of any one factor unless 
conditions are specified for the other four. 


parent material 


Parent material, the unconsolidated mass in which a 
soil forms, determines the limits of the chemical and 
mineralogical composition of the soil. The parent 
material of the soils in St. Joseph County was deposited 
by glaciers or by melt water from glaciers that covered 
the county 10,000 to 12,000 years ago. Some of this 
material was subsequently reworked and redeposited by 
water and wind. Although most parent material is of 
common glacial origin, its properties vary greatly, 
sometimes within small areas, depending on how the 
material was deposited. The dominant parent materials 
in St. Joseph County were deposited as glacial till, 
outwash deposits, alluvium, and organic material. 

Glacial till is material laid down directly by glaciers with 
minimal water action. It conists of a mixture of particles 
of different sizes. The small pebbles in glacial till have 
sharp corners, indicating that they have not been worn 
by water washing. The glacial till in St. Joseph County is 
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calcareous sandy loam or loam. Riddles soils, for 
example, formed in glacial till. Typically, they are loamy 
and have a moderately well developed structure. 

Outwash materials consist of particles that were 
deposited by running water from melting glaciers. The 
size of the particles depends on the speed of the water 
that carried them. As the speed of the stream 
decreases, the coarser particles are deposited. Slowly 
moving water can carry finer particles, such as very fine 
sand, silt, and clay. Outwash deposits generally consist 
of layers of particles of similar size, such as sandy loam, 
sand, gravel, and other coarse particles. Kalamazoo 
soils, for example, formed in outwash material. 

Alluvium has been deposited by floodwaters of presen’ 
streams in recent time. The texture of this material is 
determined by the speed of the water that deposited the 
material. Alluvium deposited by a swift stream is coarse? 
than that deposited by a slow, sluggish stream. 
Cohoctah soils formed in alluvial material. 

Organic material is made up of pliant remains. After the 
glaciers receded from the county, water was left 
standing in depressions in outwash plains and till plains. 
Grasses and sedges grew around the edges of these 
depressions. Because of the wetness, when the plant 
died their remains did not decompose but accumulated 
around the edge of the depression. Later, water-tolerant 
trees grew in these areas. As the trees died, their 
remains became part of the organic accumulation. The 
depressions eventually filled with organic material and 
developed into areas of muck. Houghton soils formed in 
organic material. 


plant and animal life 


Green plants have been the principal organisms 
influencing the soils in St. Joseph County. Bacteria, 
fungi, earthworms, and man have also been important. 
Plants and animals contribute organic matter and 
nitrogen to the soil. The kind of organic material on and 
in the soil depends on the kinds of plants that grow on 
the soil. The remains of plants accumulate on the 
surface; they decay and eventually become organic 
matter. Plant roots provide channels for the downward 
movement of water through the soil and add organic 
matter as the plant roots decay. Bacteria in the soil helt 
break down the organic matter into a form that can be 
used by growing plants. 


60 


The native vegetation in St. Joseph County is mainly 
deciduous forest. Differences in natural soil drainage and 
changes in parent material affect the composition of the 
forest species. 

In general, the vegetation on the well drained upland 
soils, such as Kalamazoo and Oshtemo soils, is maple, 
oak, and hickory. The vegetation on Spinks soils is scrub 
oak. In general, soft maple, elm, and ash grow on wet 
soils. Granby and Sebewa soils formed under wet 
conditions and contain a considerable amount of organic 
matter. Prairie grass is dominant on Schoolcraft, Elston, 
and Nottawa soils. 


climate 


Climate determines the kind of plant and animal life on 
and in the soil and the amount of water available for 
weathering minerals and transporting soil material. 
Through its influence on soil temperature, climate 
determines the rate of chemical reaction in the soil. 
Climatic influences generally affect areas larger than a 
county. 

The climate in St. Joseph County is cool and humid. 
Presumably it is similar to the climate in which the soils 
formed. The soils in the county differ from soils that 
formed in a dry, warm climate or in a moist, hot climate. 
Although climate is uniform throughout the county, its 
effect is modified locally, depending on proximity to large 
lakes. The different effects, however, have resulted in 
only minor differences in the soils in St. Joseph County. 


relief 


Relief has had a marked influence on the formation of 
soils in St. Joseph County. Natural drainage, erosion, 
plant cover, and soil temperature are affected by relief. 
In St. Joseph County, slopes range from 0 to 18 percent. 
Natural soil drainage ranges from excessive (soils on 
ridgetops) to very poor (soils in depressions). 

Relief influences the formation of soils by its effect on 
runoff and drainage. Drainage, in turn, through its effect 
on soil aeration, determines the color of the soil. Runoff 
is most rapid on the steeper slopes, but in low areas 
water ponds temporarily. Water and air move freely 
through soils that are well drained, but they move slowly 
through soils that are very poorly drained. In well aerated 
soils, the iron and aluminum compounds are brightly 
colored and oxidized. Poorly aerated soils are dull gray 
and mottled. Kalamazoo soils are well drained and well 
aerated. Sebewa soils are very poorly drained and poorly 
aerated. Both soils, however, formed in similar parent 
material. 


time 

Generally, a long time is required for the development 
of distinct horizons in a soil. Differences in the length of 
time that the parent material has been in place are 
commonly reflected in the degree of horizonal 
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development in the soil. Some soils develop rapidly, and 
others develop slowly. 

The soils in St. Joseph County range from young to 
mature. Glacial deposits, in which many of the soils in 
the county formed, have been exposed to soil forming 
processes long enough for distinct horizons to develop. 
Recent alluvial sediment, on the other hand, has not 
been in place long, and distinct horizons have not 
formed. 

Cohoctah soils, which formed in alluvial material, are 
young soils. Kalamazoo soils, which formed in loamy and 
sandy sediments on outwash plains, are mature soils. 


processes of soil formation 


The processes that result in the development of soil 
horizons from unconsolidated parent material are known 
as soil genesis. The physical, chemical, and biological 
properties of the various soil horizons are known as soil 
morphology. 

Several processes are involved in the development of 
soil horizons: (1) accumulation of organic matter, (2) 
leaching of lime (calcium carbonates) and other bases, 
(3) reduction and transfer of iron, and (4) formation and 
translocation of silicate clay minerals. In most soils, more 
than one of these processes has been active in the 
development of distinct horizons. 

Organic matter accumulates on the surface to form an 
A1 horizon. The A1 horizon is mixed into a plow layer, or 
Ap horizon, if the soil is plowed. In St. Joseph County, 
the organic matter content of the surface layer ranges 
from high to low. In Sebewa soils, for example, the 
content of organic matter in the surface layer is high. In 
Spinks soils, the content is low. 

Carbonates and other bases have been leached from 
most of the soils. Leaching of bases is generally 
believed to precede the translocation of silicate clay 
minerals. Many of the soils in St. Joseph County are 
moderately to strongly leached. Riddles soils, for 
example, are leached of carbonates to a depth of 55 
inches. Sebewa soils, on the other hand, are leached to 
a depth of only 28 inches. Differences in the depth of 
leaching are a result of the length of time a soil has 
been forming. 

The reduction and transfer of iron, a process called 
gleying, is evident in the somewhat poorly drained, 
poorly drained, and very poorly drained soils. The gray 
color of the subsoil indicates the reduction and loss of 
iron. Sebewa soils, for example, exhibit gleying. 

In some soils, the translocation of clay minerals has 
contributed to horizon development. The eluviated, or 
leached, A3 horizon typically has platy structure, is lower 
in content of clay, and is lighter in color than the 
iluviated B horizon. The B horizon typically has an 
accumulation of clay or clay films in pores and on ped 
surfaces. Soils displaying translocation of clay were 
probably leached of carbonates and soluble salts to a 
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considerable extent before the translocation of silicate 
clay occurred. Leaching of bases and translocation of 
silicate clay are two of the most important processes in 


horizon differentiation in soils. Riddles soils have 
translocated silicate clay in the form of clay films that 
have accumulated in the B horizon. 
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Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


inches 


Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 


Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is 
synonymous with base-exchange capacity, but is 
more precise in meaning. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 
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Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented. —Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-grawing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per cubic 
centimeter. Such a layer affects the ease of digging 
and can affect filling and compacting. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
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through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow, very porous, or steep, or a combination of 
these. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained.—Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained,—Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
Processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 


St. Joseph County, Michigan 


catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofiuvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other elements 
in the profile and in gray colors and mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 


Gravel. Rounded or angular fragments of rock up to 3 


inches (2 millimeters to 7.5 centimeters) in diameter. 


An individual piece is a pebble. 
Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
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prominently flattened, up to 3 inches (7.5 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. in the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soi! 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a Cc 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral || precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 


Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considerec 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
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and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 


Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 


Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation 
application. The rate of water intake in inches per 
hour is expressed as follows: 


LESS ThA 0.2.00. ceecccecccseseesesessesesssecseseencseens very low 
DOO ae ail asccrctutavacedtiquelerttaupsdstageveciiucna ban tetenc low 
0.4 to 0.75... ... Moderately low 
OE SAO.) 2s ssecncsssecaieencoety ys ninesanetedavebeantaseaeies moderate 
1.25 to 1.75... . moderately high 
Let A= iti (0 bP-o Srey eee ete ear EE re ene eT eee high 
More: than 2S icc ie sicccas ca natnniat very high 


Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled tlooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
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Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. —Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 


Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 


Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
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For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called ‘‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


VETY SIOW.... eee ccceceestentenet teers less than 0.06 inch 
BOW iat ucclaacn es ewe aerate 0.06 to 0.20 inch 
Moderately slow. en 0.2 to 0.6 inch 


Moderate............. 0.6 inch to 2.0 inches 
Moderately rapid 1.2.0 to 6.0 inches 
PRADIG ws docseceseecciscisesasssenseieiinndender aie 6.0 to 20 inches 


VOY TAPIA icc icecercciscictinsenerrenens more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 
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Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely ACIG... cece sees eeeeneteneere res below 4.5 
Very strongly acid.. 4.5 to 5.0 
Strongly ACiC...... ec eter rereteenenneeees 5.1 to 5.5 
Medium acid... .. 5.6 to 6.0 
Slightly acid... --.6.1 to 6.5 
Neutral............ 6.6 to 7.3 
Mildly alkaline... 7.41078 
Moderately alkaline.........cccceseseneeseenenseees 7.9 to 8.4 
Strongly alkaline... cesses 8.5 to 9.0 


Very strongly alkali .9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 
Root zone. The part of the soil that can be penetrated 

by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 
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Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 


Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 


Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 


Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 


Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 


Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 


Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 


Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 


Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

VOLY COAISE SANG... ccscseseccescesseseseseeeereeees 2.0 to 1.0 
COarsO SANG... ccseeseesescscsrscecstsestscesesecsees 1.0 to 0.5 
Medium sand. +05 to 0.25 
FINE SANG... eee scceeseessesesessssensensrscerevans 0.25 to 0.10 
Very fine sand... .0.10 to 0.05 
ll te vseoredecpnaesiennecstent MecsaniA Theat ean 0.05 to 0.002 
Glasser asian ateeeserettel dict Sansa: less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
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horizons. Generally, the characteristics of the 

material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the soium. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the ‘plow layer,” or the “Ap horizon.” 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
Particles, are sand, loamy sand, sandy loam, loam, 
silt loam, sill, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 
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Unstable fill (in tables). Risk of caving or sloughing on 
banks of fill material. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 


Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1949-78 at Three Rivers, Michigan] 


| Precipitation 


Temperature 


| 

| | 

| 2 years in 2 years in 10 T 
| | | | 10 will have-- Average | |_will have-- | Average 

| a anes ie ee 


Month Average | Average| Average | number of | Average number of | Average 
daily | daily | daily | Maximum | Minimum | growing | i Less | More |days with|]snowfall 
|maximum{minimum| |temperatureltemperature| degree | |than--|than--|0.10 inch| 
| | | higher | lower days* | | | | or more | 
= | I I |__than-- | than-- | | 
| F iy ! F F Units Th In in In 
| | | | | an 
coca naa 31.4 16.0 23.7 | 58 -12 0 1.99 | .9 | 2.9 5 | 10.1 
| | 
February---| 35.1 18.0 26.5 58 -11 0) 1.63 “7 2.4 4 | 9.3 
March----<-- 45.0 26.4 35.7 15 | 1 18 | 2.49 | 1.5 3.4 6 | 7.0 
April------ 59.9 | 37.0 48.5 | 83 | 18 107 3.44 1.9 4.8 8 1.9 
May-------- 71.7 46.9 59.3 89 27 318 3.09 1.7 4.3 7 <.1lu 
June------- 81.0 56.3 68.6 95 38 | 566 4.03 2.4 525 T | +0 
July~------ 84.1 | 59.7 71.9 | 96 | 4y ! 688 3.87 | 2.3 533 | T 0 
| 
August----- 82.5 57.7 70.1 95 | 40 631 2.96 1.4 4.3 5 20 
preremeee=s| 75.6 50.6 63.1 93 | 30 | 405 3.10 1.6 4.4 6 | +0 
| 
October----| 64.5 40.7 52.6 85 20 164 2.62 1.2 3.9 5 0.3 
November---| 48.0 31.2 39.6 | 73 7 28 |) (2.35 1.6 3.0 6 5.5 
aa la 35.6 | 21.1 28.4 61 | -7 | Oo | 2.40 | 1.1 3.5 6 | 11.4 
| 
| | | | | | | I | | 
Year-----~ 1 59.5 38.5 49.0 97 | 14 2,922 33.97 | 28.7 |39.0 | T2 45.6 


| | | 
FS 


* A growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, 
growth is minimal for the principal crops in the area (50° F 


It can be calculated by adding the 
dividing the sum by 2, and subtracting the temperature below which 
). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1930-74 at Three Rivers, Michigan] 


Neen 


2 years in 10 


earlier than-- eptember 25 


nv 


October 7 


5 years in 10 


earlier than-- October 18 


| Temperature 
| 
Probability | F 2 F 320 F 
| or lower | _or_ lower | or lower 
Last freezing | | | 
temperature | \ | 
in spring: | | 
| | 
1 year in 10 | | | 
later than-- | April 25 | May 12 | May 21 
| | | 
2 years in 10 | | | 
later than-- | April 21 | May 7 | May 17 
| | | 
5 years in 10 | | | 
later than-- | April 12 | April 27 | May 8 
| | | 
| | | 
First freezing | | | 
temperature | | | 
in fall: | | | 
| | | 
1 year in 10 | | | 
earlier than-- | October 16 | October 2 | September 19 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | 
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TABLE 3.--GROWING SEASON 


Recorded in the period 1930-74 at Three Rivers, 
Michigan] 


aE ie 


mo Vw @ wo 


Length of growing season if 
daily minimum temperature is-- 


I 
{ 
| 
Probability | Higher Higher Higher 
| 
I 


than than | than 
24° F 28° F | 320 PF 

ays Days Days 
| 

years in 10 182 154 | 129 
| | | 

years in 10 | 190 161 | 135 
| | 

years in 10 204 174 | 149 
| 

years in 10 | 218 187 | 163 
| | 

year in 10 | 225 | 193 | 170 
| | 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map | Soil name | Acres |Percent 
symbol | 
| | 
2 |Histosols and Aquents, ponded—-----------n nae nn nnn rn rn en 5,790 | 1.8 
4B |Oshtemo sandy loam, 0 to 6 percent slopes-- 90,715 24.0 
4o |Oshtemo sandy loam, 6 to 12 percent slopes-- 8,780 | eet 
4D JOshtemo sandy loam, 12 to 18 percent slopes- 3,565 | 1.1 
5B |Spinks loamy sand, 0 to 6 percent slopes---- 43,870 | 13.6 
5c [Spinks loamy sand, 6 to 12 percent slopes--- 7,550 | 2.3 
5D ISpinks loamy sand, 12 to 18 percent slopes-- 5,615 1.7 
8A |Nottawa sandy loam, 0 to 3 percent slopes------------- 2,855 | 0.9 
9A |Elston sandy loam, 0 to 3 percent slopes-------------- 7,700 | 2.4 
10B Hillsdale sandy loam, 2 to 6 percent slopes----------- 22,400 | 7.0 
10¢ |Hillsdale sandy loam, 6 to 12 percent slopes 10,780 343 
10D Hillsdale sandy loam, 12 to 18 percent slopes 7,710 | 2.4 
12A |Brady sandy loam, 0 to 2 percent slopeS--------------~ 7,890 | 2.4 
13 Granby sandy loam 8,445 | 2.6 
14 Sebewa loam------- 5,950 1.8 
15 Cohoetah loam--------------------- 9-9 --- 5, 840 1.8 
16B Elmdale sandy loam, 1 to 6 percent slopes 5,815 1.8 
17B ITeasdale sandy loam, 0 to 4 percent slopes--------- 6,725 2.1 
18 Barry loam------------------~---- 9-9 nnn 1,955 0.6 
19 |Houghton muck 15,155 4.7 
20A Bronson sandy loam, 0 to 3 percent slopes---------- T4325 2.3 
21a |[Matherton loam, 0 to 3 percent slopes 795 0.2 
24 |Adrian muck 8,920 | 2.8 
25 |Pits----------- 835 | 0.3 
26 |Palms muck---------------------------- 480 | 0.1 
27B \Kalamazoo loam, 0 to 6 percent slopes----------- 12,020 | 3.7 
27C {Kalamazoo loam, 6 to 12 percent slopes---------- 760 | 0.2 
288 |Riddles sandy loam, 2 to 6 percent slopes---~--- 1,595 | 0.5 
28c |Riddles sandy loam, 6 to 18 percent slopes------ 4,765 | 1.5 
29B |Schoolecraft loam, 0 to 4 percent slopes--~-----------~------ 235 | 0.1 
30B |Urban land-Oshtemo complex, 0 to 6 percent slopes 4,890 | 1.5 
313 |\Udorthents, loamy 140 | 0.1 
32 | Dumps ------------------ --- +--+ 2 on nnn nr rn nnn nn 105 | * 
33A |Urban land-Elston complex, 0 to 3 percent slopes---~------- 2,950 | 0.9 
\ Water----------------- - -- - $$ nn nn nnn nnn ret 2,674 0.8 
Pe 8 sssaeensaes eer 
\ Tota jean nee nee nee ene ee nn nn nn nnn nn nnn nen nen | 323,584 100.0 


* Less than 0.1 percent. 
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Yields 


Absence of a yield indicates that the 


soil is not suited to the crop or the crop generally is not grown on the soil] 


TABLE 5.--CAPABILITY AND YIELDS PER ACRE OF CROPS 


{Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 
are those that can be expected under a high level of management. 
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TABLE 5.--CAPABILITY AND YIELDS PER ACRE OF CROPS--Continued 


Capabil- 


| Soybeans | Legume hay 


Corn silage 


ity 
subclass 


Soil name and 


map symbol 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


[All soils are assigned to nonirrigated capability 
Subclasses (N). Only potentially irrigable 
soils are assigned to irrigated subclasses CL). 
Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


Major management concerns (Subclass) 
Class | Total | Soil 
acreage |Erosion |Wetness [problem | Climate 
| (e) lL (w) | _(s) I (c) 
Acres Acres Acres Acres 
| | ! 

I | | | | 
I (N) red a 
i uae eas Os ae 
Ir (N)I 83,2501 42,065 | 23,315 | 17,870 | --- 
au ee 42,065 --- 17,870 ed 
TIT (N)|] 177,610! 27,870 | 15,155 1134,585 | === 
(I) aed 27,870 | —_—— jrarneee =e 
Iv (N) 39,020] 21,655 | 17,365 | --- | --- 
Vv (N) 6,320| ~-- 6,320 | --- | --- 

I | | 
VI (NDI ---| --- | --- | --- | --- 

| | | | | 
VII a ai = as= ——< | aie 
eee 5,790] —_—— 5,790 --- | =e 


| | 
ah Sn 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


Management concerns Potential productivit 
Soil name and lOrdi- | Equip- | 


|Sugar maple--------- = 
[American basswood--~-| --- 
{White ash----------- eae 
| 


map symbol Ination|Erosion | ment Seedling| Wind- Common trees |Site Trees to plant 
|symbollhazard | limita-|mortal- | throw | | index | 
| | tion | ity | hazard | 
| | | 
4B, 4c, 4D--------- | 20 |Slight ISlight [Slight |Slight |Northern red oak----| 66 |Eastern white pine, 
Oshtemo | | White oak----------- | --- red pine, white 
| | | American basswood---| 66 | spruce, Norway 
| | Sugar maple--------- | 61 spruce, Carolina 
| | poplar. 
5B, 5C, 5D--------- { 2s |Slight [Slight Moderate| Slight Northern red oak----| 66 |Red pine, eastern 
Spinks | | | IWnite oak+---------- | --- | white pine, Carolina 
| | Black oak----------- | --- | poplar. 
| | | |Black cherry-------- --- 
| | 
8A----------------- {| --- |-------- | -------- | -------- | -------- | -------------------- | -+- |Red pine, eastern 
Nottawa | | | | | white pine, Carolina 
| | | | | | | | poplar. 
| | | | | | | | 
9A----------------- a | -------- | -------- | -------- | -------------------- | --- |Red pine, eastern 
Elston | | | I | | | | white pine, Carolina 
a rr 7 
| 
10B, 10C, 10D-~---- | 20 |Slight |Slight |Slight |Slight |Northern red oak----| 66 |Black walnut, eastern 
Hillsdale | | | | | |White ash----------- | --- | white pine, white 
i \ | | | |Sugar maple--------- | --- | spruce, red pine, 
| | | | | |Black echerry-------- | --- | yellow-poplar, 
| | | | | |American basswood---| --- | Carolina poplar. 
| | | | po ere os --- 
12A---------------~ | 30 |Slight {Slight |Slight [Slight |Red maple----------- | 56 |Carolina poplar, 
Brady | | | | | |White ash----------- | --- | Norway spruce, 
| | | | | |Quaking aspen------- | --- | eastern white pine. 
| | | (Silver maple-------- | --- | 
| | | | | |Bitternut hickory---| --- | 
| |Swamp white oak----- | --- | 
| | | | |American basswood---| 56 | 
| | 
13----------------- | 5w Slight Severe Severe Severe |Red maple----------- | 40 |Eastern white pine, 
Granby | Silver maple | --- | Norway spruce, white 
| |American basswood---| --- | spruce. 
| | | Pin 0ak------------- --- | 
| Quaking aspen------- } --- | 
| | | | Eastern cottonwood--| --- | 
| White ash----------- | --- 
| | | | | | 
Pei na sees aeecsees {| 2w |Slight |Severe |Moderate|Moderate|Red maple---------~~ | 66 |White spruce, eastern 
Sebewa | | | | | |White ash----------- | --- | white pine, Norway 
| | | | | American basswood---| --- | spruce, white ash. 
| | | | | #-- | 
| | I | | --- | 
| {Northern red ae aco 
| 
15----------------- | 3w |Slight [Severe |Severe |Moderate|Red maple----------- 56 
Cohoctah | | | | | |Eastern cottonwood--| --- | 
| | | | |Silver maple---~---- --- | 
| | | | |White ash----------- <a | 
| | | | |Swamp white oak----- --- | 
| | | |American sycamore---| --- 
| 
16B-------~-------- lo |Slight |Slignt |Slignt [Slight [Northern red oak----| 70+ |Black walnut, yellow- 
Elmdale | | | | IWhite oak----------- | --- | poplar. 
| | | | |Black walnut-- --- | 
| | | | | [Black cherry-- --- | 
| | ! | Yellow-poplar- a ! 
| | | | 
| | | | 
| | | | 
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Soil name and 
map symbol 


Teasdale 


Houghton 


Bronson 


Matherton 


Adrian 


27B, 
Kalamazoo 


28B, 
Riddles 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


{Ordi- 


Ination|Erosion 


|symbol|hazard 


| | tion | ity hazard | | | 
| 


20 


3w 


3w 


20 


20 


3w 


3w 


20 


lo 


| 
| Slight 
| 
| 
| 


[Slight 
| 

! 
| 
| 
| 


| 
Slight 


Slight 


| 
| 
| 
| 
| 
| 
| 
| 
| 
[Slight 
| 

| 

| 

| 


Slight 
| 


| 
Slight 


Equip- 
ment |Seedling 
limita-|mortal- 


| 
Slight pee | 
| | 
| 
| | 
| 
| } 
Severe [Severe 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| | 
Severe poe. | 
| | 
| | 
Slight |Slight 


I 
| 
Slight |Slight | 
I 
| 


| 
| | 
| 
| | 
Severe Severe 
| 
| 
Severe Severe 
| | 
| | 
| | 
Slight [Slight | 
| | 
| | 
| | 
| | 
| I 
| | 
| | 
| | 
Slight [Slight | 
| | 
| I 
| | 
a 
| 


Wind- 


throw 


Slight 


Severe 


Severe 


Slight 
| 


Slight 


Severe 


Severe 


Slight 


[Potential 


| Common trees 


Northern red oak----| 
Red maple-~---~----- | 
White ash----------- 
Eastern cottonwood--| 
American basswood=--| 
|Northern pin oak-+--| 


[Red maple-------~---- 
|White ash----------. | 
|Eastern cottonwood--| 
Silver maple-------- | 
|Swamp white oak----- | 
|Amertean sycamore---| 
|Bitternut hickory--~-| 
|Pin oak-------~----- | 
| 


Red maple------.-+--- | 
|Silver maple 
White ash----- 
Quaking aspen- 
Tamarack—---- 
Green ash----------~ | 


Northern red oak---~| 
[White oak-------+---- | 
Sugar maple---- 
|American beech------ | 
|Amertcan basswood--—-| 
Shagbark hickory---- 
[Black walnut 


| | 
|Northern red oak----| 
|Swamp white oak----- 


|American basswood--- 
Red maple--~-------- | 
| 


[Silver maple- 
|White ash----- 
[Quaking aspen- 
Tamarack------------ 
[Green ash----------- 


Red maple----------- 
iSilver maple-- 
White ash----- 
Quaking aspen- 
Black ash----- 
| Tamarack------------ 


|Northern red oak----| 
IWhite ash-------- -| 
|Black walnut-—- = 
| Yellow-poplar-- 
|White oak---~------. | 
|Black cherry-------- 
|American basswood-~-| 
[Sugar maple--------- 


[Northern red oak----| 
|Red maple----------~-~ | 
|White ash-- 
|Green ash--~-- 
|Black walnut-------- 
| Yellow-poplar------- 
| 


Site 


| index 


66 


Soil survey 


roductivit 


Trees to plant 


White spruce, eastern 
white pine, Norway 
spruce, Carolina 
poplar. 


Eastern white pine, 
red pine, Carolina 
poplar, black walnut. 


White spruce, Norway 
Spruce, eastern white 
pine, Carolina 
poplar. 


Black walnut, yellow- 
poplar, eastern white 
pine, white spruce, 
Norway spruce, red 
pine, Carolina 
poplar. 


Black walnut, red 
pine, white spruce. 


St. Joseph County, Michigan 


Soil name and 
map symbol 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


|ordi- | Equip— 
Ination|Erosion | ment |Seedling| 
Jsymbol|hazard | limita-|mortal- 


Wind- 
throw 


Potential productivit 
Common trees |Site 
[index 
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Trees to plant 


| | | tion | it hazard | 


Black walnut, yellow- 
poplar, eastern white 
pine, white spruce, 
Norway spruce, red 
pine, Carolina 
poplar. 


84 


[The symbol < means less than; > means more than. 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


to the given helght on that soil] 


rees having predicted 20-year average height, in feet, of-- 


Soil name and 
map symbol 


| | 
| a aD CR || 


ee: 
Histosols. 


Aquents. 


4B, 4c, 4p-----+--- 
Oshtemo 


5B, 5C, SDema+---- 
| 


Spinks 


Nottawa 


10B, 10c, 
Hillsdale 


Sebewa 


| 
| <8 


|Silky dogwood, 
American 
eranberrybush. 


See footnote at end of table. 


8-15 


| 
I 


|Amur privet, 

| autumn-olive, 
{ Tatarian 

| honeysuckle, 
silky dogwood, 
Sibertan 
crabapple, 
nannyberry 
viburnum. 


Tatarian 
honeysuckle, Amur 
privet, autumn- 

| olive, Siberian 

peashrub, sargent 

crabapple. 


|Tatarian 
honeysuckle, 

| autumn-olive, 
lilac, Amur 
privet, silky 
dogwood, sargent 
crabapple. 


Eastern redcedar, 
Amur honeysuckle, 
Amur privet, 
American 
eranberrybush, 
Washington 
hawthorn, 
Tatarian 

| honeysuckle. 


|Tatarian 

| honeysuckle, 

| lilac, Siberian 
crabapple, Amur 
| privet, autumn- 
| olive. 


White spruce, 

| silky dogwood, 
Tatarian 
honeysuckle, Amur 
privet, American 
eranberrybush. 


[Northern white- 
cedar, Amur 
privet, white 
spruce, Tatarian 
honeysuckle. 


Silky dogwood, 
Amur privet, 
Tatarian 
honeysuckle. 


| 
| 
| 
H 
| 
| 
| 


| 16-25 


White spruce, 


White spruce, 
northern white- 
cedar. 


Northern white- 
cedar. 


Eastern white 
pine, Norway 

| spruce, 

| Manchurian 
crabapple, green 
ash, golden 
willow. 


northern wuite- 


cedar, Manchurian 


i 

| 

| 

I 

[White spruce, 
| 

| 

| crabapple. 

| 


White spruce-----~ 


eastern redcedar. 


| 
| 
| 
| 
| 


| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


26-35 


pine, red pine, 
Norway spruce. 


Eastern white 
pine, red pine. 


pine, eastern 
white pine, 
eastern redcedar. 


Eastern white 
pine, Norway 
Spruce, red pine. 


Eastern white 
pine, red pine, 
Norway spruce. 


Norway spruce, 
eastern white 
pine, golden 
willow, green 
ash. 


Eastern white 
pine, Norway 
spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 


|Norway spruce, red|Carolina 


| 
! 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 


Soil survey 


Absence of an entry indicates that trees generally do not grow 


>35 


| 
aaa ae 


Carolina poplar. 


Carolina poplar. 


poplar. 


Carolina poplar. 


Carolina poplar. 


Carolina 


poplar. 


Carolina poplar. 


Carolina poplar, 
golden willow. 


St. Joseph County, 


Soil name and 
map symbol 


Michigan 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of 


| 
| <8 
| | 


8-15 


16-25 


85 


26-35 


| 235 


| 


ee 
Cohoctah 


Teasdale 


Adrian 


25%. 
Pits 


26. 
Palms 


278, 
Kalamazoo 


|Vanhoutte spirea_ | 


Vanhoutte spirea 


See footnote at end of table. 


Lilac, autumn- 
olive, Tatarian 
honeysuckle, 
privet. 


American 
cranberrybush, 
Amur privet, 
silky dogwood, 
Tatarian 
honeysuckle, 


nannyberry 


viburnum. 


Silky dogwood, 


American | 


cranberrybush, 


white spruce, | 


Amur privet. 


Silky dogwood, 


Amur privet, | 


white spruce. 


Amur privet, 
Tatarian 
honeysuckle, 
silky dogwood, 
lilac, 
erabapple, 
autumn-olive. 


Silky dogwood, 
Tatarian 
honeysuckle, Amur 
privet, American 
cranberrybush. 


Silky dogwood, 
American 
eranberrybush, 
white spruce, 
Tatarian 
honeysuckle, 
privet. 


Lilac, Amur 
privet, Tatarian 
honeysuckle, 
silky dogwood, 
nannyberry 
viburnum, 
olive. 


autumn— 


| 
| 
| 
| 
| 
| 
Amur | 
| 
| 
| 
| 


Amur | 


| 
| 
| 
| 
Siberian | 
| 
| 
| 
| 


Red pine, white 


spruce. 


White spruce, 
northern white=- 
cedar, Manchurian 
crabapple. 


Manchurian 
crabapple, 
northern white- 
cedar. 


Northern white- 
cedar, Manchurian 
crabapple. 


White spruce, 
northern white- 
cedar. 


Northern white- 
cedar, white 
spruce, 
Manchurian 
crabapple. 


Northern white- 


cedar, Manchurian 
crabapple. 


White spruce----~- 


| 

| 

| 

| 

|Green ash, 
| white pine, 

| Norway spruce. 
| 

| 

{Eastern white 

| 

| 

| 

| 


pine, Norway 
spruce. 


Norway spruce, 


willow. 


| 
Eastern white 
| pine, Norway 
spruce. 


Eastern white 
pine, red pine, 
Norway spruce. 


|Eastern white 
pine, Norway 
spruce. 


Norway spruce, 
| golden willow, 
eastern white 
pine, green ash. 


{Red pine, eastern 
| white pine, 
Norway spruce. 


eastern 


green ash, golden 


Carolina poplar. 


Carolina poplar, 
golden willow. 


Carolina poplar. 


| 

| 

| 

| 

| 

| 

| 

| 

|\Carolina poplar. 
| 

| 

| 

[Carolina poplar. 
| 
| 
| 
| 
| 


Carolina poplar, 
| golden willow. 
| 


Carolina poplar. 


Carolina poplar. 


86 Soil survey 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Cont tinued 


Trees havin redicted 20-year average height, in feet, of-— 
Soil name and a a 
| 


map symbol | <8 | 8-15 | 16-25 | 26-35 >35 


| | | | 
a re (a ma [| 


| | 
28B, 28C--------~~ --- |Amur privet, Amur |Eastern redcedar, |Eastern white Carolina poplar. 
Riddles | honeysuckle, | northern white- pine, Norway 
| American cedar. Spruce, red pine. 
| cranberrybush, 
| Washington 
| hawthorn, 
I Tatarian 
| honeysuckle. 


White spruce-----— |Red pine, Norway Carolina poplar. 
spruce, eastern 


white pine. 


| 

| 

| 

| 

| 
29RB--------------- | — Lilac, Amur | 
Schoolcraft | privet, sargent | 
| 

| 

| 

| 

| 

| 

| 

| 

| 


crabapple, 

| Tatarian 
honeysuckle, 
| autumn-olive, 


{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| silky dogwood. | 


30B*: 
Urban land. 


| 
| 
| 
| 
| 
| 
| 


White spruce------ |Eastern white Carolina poplar. 
pine, red pine, 


Norway spruce. 


Amur privet, 
autumn-olive, 
Tatarian 
honeysuckle, 
silky dogwood, 
Siberian 
crabapple, 
nannyberry 
viburnum. 


Oshtemo---------- | --- 


Udorthents 


32%, 
Dumps 


I 
| 
| 
| 
| 
| 
{ 
| 
| 
31B*, | 
| 
I 
| 
| 
33A*: | 
Urban land. | 


Eastern white Carolina poplar. 
pine, Norway 


spruce, red pine. 


White spruce, 
northern white- 
cedar. 


Eastern redcedar, 
Amur honeysuckle, 
Amur privet, 
American 
eranberrybush, 

| Washington 

| hawthorn, 

| Tatarian 

| 

| 


| 
| 
I 
| 
| 
| 
| 
I 
| 
| 
I 
| 
| 
| 
| 
| 
Elston----------- | — | 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
honeysuckle. | 
i 


| 
| | 
| | 
| | 
| | 
! | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| l 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
! | 
| | 
| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


St. Joseph County, Michigan 


[Some terms that describe restrictive soil 
"moderate," and "severe." 


"slight," 


Soil name and 
map symbol 


a eee | ea | 


2*: 
Histosols. 


Aquents. 


Teasdale 


| Camp areas 


|Moderate: 
| small stones. 


|Moderate: 
| slope, 
| small stones. 


|Severe: 
| slope. 


\ 
[ten eases ote 


|Moderate: 
| slope. 


| 
|Severe: 
| slope. 


| Slight--------- 
| 
i 
| SLight--------- 
| 


| 
|Slight--------- 
| 


| 

| 
|Moderate: 
slope. 


|Severe: 
| slope. 
| 


|Severe: 

| wetness. 
| 

|Severe: 

{ ponding. 


| Severe: 
| ponding. 
| 


|Severe: 

| wetness, 
| flooding. 
| 
\Moderate: 
| wetness. 


| 

| 

|Severe: 

| wetness. 


See footnote at end of table. 


TABLE 9.--RECREATIONAL DEVELOPMENT 


| Picnic areas 


Moderate: 
small stones. 
| 
Moderate: 
| slope, 
small stones. 
| 


| Severe: 
| slope. 


\ 
~| Slight--------- 
| 


\ 

| 

| Moderate: 
| slope. 

| 

| 

|Severe: 

{ slope. 


| 
a suai edecereee 


| 
-|Slight--------- 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness. 


Moderate: 
wetness. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
\ 
\ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Slight--------- 


features are defined in the Glossary. 
Apsence of an entry indicates that the soil was not rated ] 


| Playgrounds | Paths and trails 
| | 
| | 
| 
| | 
| | 
| 
| 
Severe: Slight------------ 
small stones. 
Severe: | Slight------------ 
slope, 
small stones. 
Severe: Moderate: 
| slope, | slope. 
| small stones. 
| 
| Moderate: Slight------------ 
| slope, | 
| small stones. | 
| | 
|Severe: Slight------------ 
| slope. 
| | 
| 
|Severe: |Moderate: 
| slope. | slope. 
| 
|Moderate: Slight------------ 
| small stones. | 
| 
| SLight---------- Slight------------ 
| | 
| 
|Moderate: |Slight------------ 
| slope, | 
| small stones. | 
| | 
|Severe: Slight------------ 
| slope. 
| 
| Severe |Moderate: 
| slope. slope. 
| 
|Severe |Moderate: 
| wetness. wetness. 
| 
| Severe: Severe: 
| ponding. | ponding. 
| 
|Severe: Severe: 
| ponding. ponding. 
| | 
| Severe: |Severe: 
| wetness, | wetness. 
{ flooding. | 
| | 
|Moderate: | Slight------------ 
| slope, | 
| small stones, | 
| wetness. | 
| | 
|Severe: |Moderate: 
| wetness. | wetness. 
| | 


See text for definitions of 


| Golf fairways 


| 
Moderate: 
small stones. 


| 

Moderate: 
| small stones, 
| slope. 


| Severe: 
| slope. 


|Moderate: 
| droughty. 
| 


Moderate: 
droughty, 
slope. 


|Moderate: 
| droughty. 
| 

| Slight. 

| 

| 

|Slight. 

| 

| 

| 
|Moderate: 
| slope. 


| Severe: 
| slope. 


|Moderate: 
wetness. 


Severe: 
ponding. 


| 
| 
Is 
| 
| 
|Severe: 
ponding. 
Severe: 

| flooding, 
| wetness. 


{Moderate: 
large stones. 
| 


Moderate: 
wetness. 


87 


88 


Soil name and | Camp areas | Picnic areas | Playgrounds 
map symbol | | 
| I 
| | 
18-----------~---- ~---{Severe: | Severe: |Severe: 
Barry ponding. { ponding. | ponding. 
| \ 
19------------~------- |Severe: |Severe: |Severe: 
Houghton ponding, | ponding, | ponding, 
excess humus. | excess humus. | excess humus. 
| | 
20A--------~-----~---~ Moderate: |Moderate: |Moderate: 
Bronson | wetness. | wetness. | wetness. 
| 
21A----~-------------~ | Severe: |Moderate: | Severe: 
Matherton | wetness. | wetness. | wetness. 
| i 
24 ane - ~~ |Severe: |Severe: [Severe: 
Adrian ponding, | ponding, | ponding, 
| excess humus. | excess humus. excess humus. 
| 
25%. I | \ 
Pits | | 
| | | 
26-----~----~--------~- |Severe: |Severe: |Severe: 
Palms | ponding, | ponding, | ponding, 
excess humus. | excess humus. | excess humus. 
| 
27B---------~---------- Slight---------- | SlLight--------- |Moderate: 
Kalamazoo | | small stones. 
| 
27C--~----~----~------ |Moderate: |Moderate: |Severe: 
Kalamazoo [ slope. | slope. | slope. 
| 
28B--~~----~---------- { Slight---------- Slight--------- |Moderate: 
Riddles | slope, 
| { small stones. 
| | 
28c¢---------- woenn---- |Moderate: Moderate: | Severe: 
Riddles | slope. | slope. | slope. 
| 
29B---+----~----------- Slight---------- | Slight-~-------- |Moderate: 
Schoolcraft | | slope. 
| 
30B#: | ! 
Urban land. | 
| | 
Oshtemo-------------- Moderate: |Moderate: |Severe: 
| small stones. | small stones. | small stones. 
| | 
31B¥. | i | 
Udorthents | | 
| 
328. | | | 
Dumps | 
| | 
33A8: | I | 
Urban land. \ | | 
| 
Els ton----~---------- Slight---------- |Slight--------- | Slight--------- 
| 


TABLE 9.--RECREATIONAL DEVELOPMENT-—Continued 


| Paths and trails 


Soil survey 


| Golf fairways 
| 


| | | 


|Severe: | Severe: 

ponding. | ponding. 
| 

\Severe: | Severe: 

| ponding, | excess humus, 

| excess humus. | ponding. 

| 

| Slight---------- [Slight. 

| | 

| | 

|Moderate: |Moderate: 

| wetness. | wetness. 

| | 

|Severe |Severe: 

| ponding, | excess humus, 

| excess humus. ponding. 

! 

| | 

\ | 

| | 

| Severe: |Severe;: 

| ponding, | ponding, 

| excess humus. | excess humus. 

| 

| Slight---------- [Slight. 

| | 

| | 

| Slight---------- ~-|Moderate: 

| slope, 

| 

| Slight-------..- | Slight. 

| | 

| | 

\ | 

| Slight--------- ~~-|Moderate: 

| slope. 

|Slight----+--.~-- |Slight. 

| | 

| | 

| | 

| | 

I 

[Slight---------- |Moderate: 

| | small stones. 

| | 

| | 

| | 

| i 

| \ 

| | 

| | 

| | 

| | 

| | 

| Slight----------~ [Slight. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10,--WILDLIFE HABITAT 


{See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


Potential for habitat elements Potential as habitat for-- 
Soil name and | Wild 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- | Wetland| Shallow|Openiand Woodland | Wetland 
and seed and ceous | trees | erous | plants water |wildlife|wildlifelwildlife 
|_ crops |legumes | plants | |_plants areas | | | 
| | \ | 
Qe: | | | | | | 
Histosols. | | | | 
| | 
Aquents. | | | | | 
| | \ | | | 
4YBe-~~------------- |Good Good Good Good |Good |Poor Very Good Good [Very 
Oshtemo | poor. | poor. 
| | | | | | 
4C-----------=----- |Fair Good Good Good | Good [Very [Very | Good | Good |Very 
Oshtemo | | | | poor. | poor. | | poor. 
| | | | | 
UDe----- == ---- += Poor |\Fair Good |Good | Good lVery lVery {Fair |IGood Very 
Oshtemo | poor. | poor. | | | poor. 
| | | | | | 
5B--~--------------- Poor | Fair Good Fair \Pair |Poor Very [Fair [Fair |Very 
Spinks | | | poor. | | poor. 
| | | | | | | | | 
5¢, 5D-----~------- Poor [Fair Good Fair \Fair Very Very |Fair Fair Very 
Spinks | | \ poor. | poor. | | poor. 
| | | | | 
8A----------------- | Good | Good Good | Good {Good [Poor Very |Good Good Very 
Nottawa | | | | | poor. | poor. 
| | | | | 
QA--=~----- 4 --- Good Good |Good |IGood Good Poor Very Good Good Very 
Elston | \ | poor. | poor. 
| | | | | 
10B---------------- Good Good Good |Good Good Poor Very Good Good \Very 
Hillsdale | | | poor. | poor. 
| | | | | 
10¢------~---------- {Fair Good |Good Good Good Very Very Good Good Very 
Hillsdale | \ | | poor. poor. | poor. 
| | | 
10D-~--------~+----- Poor Fair Good Good Good Very Very | Fair | Good [Very 
Hillsdale | | poor. | poor. \ | poor. 
| | | | | 
12A--~-----=-------- | Good Good Good Good {Good |Fair Fair Good [Good Fair. 
Brady | | | | | 
| | | | | | | 
13--~-------------- Fair Poor Poor |Poor |Poor |Good Good Poor [Poor |Good. 
Granby | | 
| | | | | | 
1 4-+--~--------------- Good |Fair [Fair |Fair {Fair |Good Good |Fair [Fair Good. 
Sebewa | | | | | | 
| | | | | | | | 
15----------------- | Poor [Fair Fair | Pair Poor [Good |Good Fair |Fair Good. 
Cohoctah | | | | | \ | 
| | | | | | | 
1 6B----~----------- Good | Good | Good |Good Good {Poor Very Good Good |Poor. 
Elmdale | | | | poor. | | 
| | | | | 
17B--~------------- {Fair | Good | Good | Good | Good {Poor |Very |Good Good lVery 
Teasdale | | | | | poor. | | poor. 
1 | | | | | | | 
| 8--~-------------- | Good |Good |Fair |Fair |Fair Good Good Good Fair |Good. 
Barry | | | | | | | 
| | | \ | | | | 
19----~------~+------ lFair | Poor |Poor | Poor |Poor Good {Good Poor Poor |Good. 
Houghton | | | | | | | | | 
| | | | | | | | 
20A---------------- | Good |Good Good [Good |Good |Poor |Poor Good |Good lVery 
Bronson | | | | | | | | pode: 
| | | | | | | | | 


See footnote at end of table. 
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90 
TABLE 10.--WILDLIFE HABITAT--Continued 
Potential for habitat elements 
Soil name and | T [ Wild 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- Wetland| Shallow 
land seed| and | ceous | trees | erous | plants | water 
| crops |iegumes | plants | |_ plants areas 
] 
| | | | | | | 
21A-----------~----- | Good |Good | Good Good | Fair Fair [Fair 
Matherton | | 
2 emma ee [Poor |Poor |Poor |Poor |Poor |Good Good 
Adrian | | | | 
I | | I | 
25*. | | | | | | 
Pits | | | | 
| | 
26----------------~ Good | Poor [Poor |Poor | Poor |Good [Good 
Palms | | | | 
I | | | | 
27B------------~--- Good | Good | Good Good |Good | Poor Very 
Kalamazoo ! I | | | poor. 
| | | | 
270--------------=- Fair |Good |Good Good |Good |Very Very 
Kalamazoo poor. poor. 
28 Bann w- = Good |Good |Good Good (Good | Poor |Very 
Riddles | | | | | | poor. 
| | | | | | 
28C--~--+---------- [Fair |Good |Good |Good |Good |Very iVery 
Riddles | | | | | poor. | poor. 
| | | | 
29B---------------- Good | Good | Good Good Good |Poor | Very 
Schoolcraft | | poor. 
| 
30B#: I | 
Urban land. | | 
| | 
Oshtemo~---------- Good | Good | Good Good {Good {Poor Very 
| | | | | poor. 
31B*. I | | 
Udorthents | | 
| | 
32%, | | 
Dumps | | 
| | | | | 
33A8: | | 
Urban land. i | | 
| 
Els ton------------ | Good |Good Good Good |Good Poor |Very 
| | | poor. 
| I i | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Potential as habitat for-—- 
I 
Openland|Woodland|Wetland 
wildlife|wildlife|wildlife 
| | 
| il 
| 
Good | Good Fair. 
| | 
| | | 
[Poor |Poor Good. 
| 
| | 
| 
| | 
| 
Fair Poor |Good. 
| | 
| 
| Good |} Good Very 
| | poor. 
| 
[Good Good Very 
poor. 
Good Good Very 
| poor. 
| 
|Good Good Very 
| | poor. 
| 
| Good Good Very 
| poor. 
| | 
| | 
| | | 
| | | 
Good | Good | Very 
| | poor. 
| | | 
| 
| | 
| 
| 
|Good {Good Very 
poor. 
| 


St. Joseph County, Michigan 


[Some terms that describe restrictive soil features 
"slight," "moderate," and "severe." 


Soil name and 
map symbol 


ak; 
Histosols. 


Aquents. 


Elmdale 


| Shallow | 
| excavations | 


| | basements | basements | buildings 


[Severe: 

| cutbanks 
| 

|Severe: 

| cutbanks 


| cutbanks 
| slope. 

| 

|Severe: 
cutbanks 


Severe: 
cutbanks 


Severe: 
cutbanks 
| slope. 
| 
|Severe: 
cutbanks 


|Severe: 
| cutbanks 


| 
|Moderate: 
{ slope. 

| 

| 

\Severe: 
slope. 


|Severe: 
| cutbanks 
wetness. 


Severe: 
| cutbanks 
| ponding. 


Severe: 
cutbanks 
ponding. 
|Severe: 

| wetness, 
| cutbanks 
\ 

| 

|Severe: 

| wetness. 
| 

l 


| Slight---- 


TABLE 11.--BUILDING SITE DEVELOPMENT 


Dwellings 
without 


Moderate: 
slope. 


Severe: 
cave,| slope. 


Slight--------- 


----- | Slight--------- 
| 
| 
|Moderate: 
slope. 


Severe: 
slope. 


cave,| wetness. 


Severe: 


cave,| ponding. 


| 

| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| 

| 

| 
|Severe: 
cave,| ponding. 


| 

Severe: 

| wetness, 
flooding. 


Moderate: 
| wetness. 


See footnote at end of table. 


Absence o 


| Dwellings 
| with 


| SLight--------- 


| 
| 


|Moderate: 
slope. 


| 

| 

| 
|Severe: 
| slope. 
| 

| 


| Slight--------- 


| 

| 

|Moderate: 
slope. 


| 

| 

| 
|Severe: 
slope. 
| 


|Moderate: 
| wetness. 


| SLight--------- 


|Mcderate: 
slope. 


Severe: 
| slope. 


Severe: 
wetness. 


| 

| 

|Severe: 

| ponding. 
| 

| 

| 


Severe: 
ponding. 


\Severe: 

| wetness, 
| flooding. 
| 


| Severe: 
| wetness. 


are defined in the Glossary. 
f an entry indicates that the soil was not rated ] 


| Small 


| commercial 


| SLight-------- 


Severe: 
| slope. 


ta 
ee 
bt 
3 
a3 
ct 


| Slight-------- 


| 

| 
|Moderate: 
slope. 
|Severe: 
slope. 


| 
| 
| 
|Severe: 
slope. 
Severe: 
| wetness. 


| 
Severe: 
ponding. 


Severe: 
ponding. 


| 
|Severe: 
wetness, 
flooding. 


| 
|Moderate: 
wetness. 


| Local roads 
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See text for definitions of 


Lawns and 


and streets | landscaping 
| 
| 
| 
| 
| 
| 
Slight--------- |Moderate: 
small stones 
|Moderate: Moderate: 
slope. small stones 
| slope. 
| 
Severe: Severe: 
| slope. | slope. 
| 
| | 
Slight--------- Moderate: 
| | droughty. 
| 
|Moderate: |Moderate: 
| slope. | droughty, 
| slope. 
| | 
|Severe |Severe: 
| slope. | slope. 
| | 
Moderate: |Moderate: 
| frost action. droughty. 
| 
Slight--------- Slight. 
| | 
| 
Moderate: Slight. 
| frost action. 
|Moderate: Moderate: 
| slope, slope. 
frost action. 
| 
| Severe: Severe: 
| slope. slope. 
| 
|Severe: |Moderate: 
frost action. wetness. 
| 
| 
|Severe: |Severe: 
| ponding. | ponding. 
| 
| 
Severe: Severe: 
| frost action, ponding. 
ponding. | 
| | 
Severe: |Severe: 
flooding, flooding, 
frost action, | wetness. 
wetness. 
| | 
Moderate: Moderate: 
| wetness, large stone 
frost action. | 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


T TT LoS hae 
Soil name and Shallow | Dwellings | Dwellings | Small | Local roads Lawns and 
map symbol excavations without | with | commercial | and streets landscaping 
| basements basements | buildings | | 
| | 
| | | 
17B---~-----~----- Severe: Severe: Severe: |Severe: |Severe: Moderate: 
Teasdale cutbanks cave,| wetness. wetness. | wetness. | frost action. | wetness. 
| wetness. | 
| 
18---------------- |Severe: Severe: {Severe: | Severe: | Severe: Severe: 
Barry ponding. | ponding. ponding. 1 ponding. | ponding, | ponding. 
| frost action. 
| | | | | 
19---------------- |Severe: Severe: |Severe: Severe: | Severe: | Severe 
Houghton | ponding, ponding, | ponding, ponding, | ponding, | excess humus, 
excess humus. low strength. low strength. low strength. | low strength, | ponding. 
| | | frost action. | 
I | 
20A--------------- Severe: Moderate: Severe: Moderate: |Severe: |Slight. 
Bronson cutbanks cave,| wetness. wetness. | wetness. | frost action. 
wetness. | | 
21A----~-------+-~-- Severe: |Severe: |Severe: |Severe: |Severe: Moderate: 
Matherton cutbanks cave,! wetness. wetness. | wetness. | frost action. | wetness. 
wetness. | | | 
| | | | 
24—-----~—.+------~ |Severe: |Severe: Severe: [Severe: |Severe: |Severe: 
Adrian ponding, | ponding, | ponding. | ponding, ponding, | excess humus, 
cutbanks cave,| low strength. | low strength. low strength, ponding. 
excess humus. | | frost action. 
| 
25%, | | I | 
Pits | I | 
| | | 
26-----------~----- |Severe: Severe: |Severe: |Severe: |Severe: |Severe: 
Palms | excess humus, ponding, | ponding, ponding, | ponding, | ponding, 
| ponding. low strength. | low strength. | low strength. | frost action. | excess humus. 
| i | | 
27B--------------- Severe: Slight--+------- |Moderate: Moderate: |Moderate: |Slight. 
Kalamazoo cutbanks cave.| shrink-swell. | shrink-swell. | low strength, | 
| | | | frost action. | 
I | { | | 
27C---~----------- Severe: [Moderate: |IModerate: |Severe: |Moderate: |Moderate 
Kalamazoo | cutbanks cave.| slope. | slope, | slope. | low strength, | slope. 
shrink-swell. | | slope, | 
| | | frost action, | 
| | | | 
28B--------------~ | Slight--------- | Moderate: Moderate: Moderate: | Moderate: |Slight. 
Riddles | | shrink~swell. shrink-swell. | slope, | low strength, | 
| | | shrink-swell. | frost action. | 
| | 
28C--------------- |Moderate: Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
Riddles | slope. slope, | slope, | slope. | low strength, | slope. 
| shrink-swell. | shrink-swell. | | slope, | 
| | | frost action. | 
I | | 
29B-—------------- |Severe: Slight--------- |Slight------+-- Slight------+-- |IModerate: [Slight. 
Schoolcraft | cutbanks cave. | | | frost action. 
| | | 
30R¥: | | | | | | 
Urban land. | | 
| | | 
Oshtemo-------~—-- Severe: Slight--------- | Slight--------~ |Slight-------~~ | Slight--------- |Moderate: 
| cutbanks cave.| | | small stones. 
| | | | | 
31B4. | | | | | | 
Udorthents | | | | | 
| | | | | 
32%, | | | | | | 
Dumps | | | | | | 
| | | | | 


See footnote at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


———Yeo as ae a ee es 


T 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | exeavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
33A%: | | | | | | 
Urban land. | | | | | | 
| | | | | 
Elston----------- | Severe: |Slight--------- | Slight+--------- | SLight--------- | Slight--------- | Slight. 
| | | | 


| cutbanks cave. | 
| | | | 


| I 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 


not rated] 


1 


$$? 


I 
Soil name and | Septic tank | Sewage lagoon | Trench | Area I Daily cover 
map symbol | absorption { areas | sanitary | Sanitary for landfill 
| fields I | landfill | landfill 
| | | | I 
Qe; | | | | 
Histosols. | | | | 
| | | 
Aquents. | | | | 
| | | | 
4B------------+----- |Slight-------~+--- |Severe: |Severe: |Severe: |Poor: 
Oshtemo | | seepage. | seepage. | seepage. | seepage. 
| | I | 
4C----~------------- |Moderate: |Severe: | Severe: |Severe: Poor: 
Oshtemo | slope. | seepage, | seepage. | seepage. | seepage. 
| | slope. | | | 
| | | | 
4\D-----------~-+----- |Severe: | Severe: |Severe: | Severe |Poor;: 
Oshtemo | slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. slope. | slope. | slope. 
| | | 
5B----------~------- | Slight----------- |Severe: |Severe: |Severe: |Poor: 
Spinks | | seepage. | too sandy. | seepage. | seepage, 
| | too sandy. 
| | 
5C-------~~--------- |Moderate: Severe: |Severe: |Severe |Poor: 
Spinks | slope. seepage, | too sandy. | seepage. | seepage, 
| slope. | | too sandy. 
| | 
5D---~--------------- |Severe: | Severe: |Severe: |Severe: |Poor: 
Spinks | slope. seepage, | slope, | seepage, | seepage, 
| | slope. | too sandy. | slope. | too sandy, 
| I | | | slope. 
| | | | | 
8A------------------ |Severe: | Severe |Severe: |Severe: |Poor: 
Nottawa | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy. 
| | | too sandy. 
| | | | 
9A--~-~------------- |Severe: | Severe: | Severe: | Severe: |Poor: 
Elston [| poor filter. | seepage. | seepage. | seepage. | seepage. 
| 
L0B-—4— 4 ee | Slight----------- |Severe: |Severe: | Severe: Good. 
Hillsdale | | seepage. seepage. | seepage. 
| | | 
10C---------------.- |[Moderate: | Severe: Severe: | Severe: |Fair: 
Hillsdale | slope. | seepage, seepage. | seepage. slope. 
| | slope. | 
| | | | | 
10D----------~------ | Severe: |Severe: | Severe: | Severe: Poor: 
Hillsdale | slope. | seepage, | seepage, | seepage, | slope. 
| | slope. slope. | slope. | 
I | | | 
1 PASen ea peace eses |Severe: |Severe: | Severe: |Severe |Poor: 
Brady wetness. | seepage, | seepage, | seepage, | wetness. 
| wetness. | wetness. | wetness. I 
| | | | 
13------------------ Severe: Severe: | Severe: | Severe: |Poor: 
Granby | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | too sandy. | | ponding. 
| | 
5 ae Severe: Severe: |Severe: | Severe |Poor: 
Sebewa poor filter, seepage, seepage, | seepage, | small stones, 
| ponding. | ponding. ponding, | ponding. | seepage, 
| too sandy. | | too sandy. 
| | 


See footnote at end of table. 
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Soil name and 
map symbol 


Schoolcraft 


30B*: 
Urban land. 


Oshtemo-----=-= 


TABLE 12.--SANITARY FACILITIES--Continued 


| Septic tank 


| absorption 
fields 


[Severe: 

| wetness, 

| flooding, 

| poor filter. 


|Severe: 
| wetness. 


Severe: 


| wetness. 


Severe: 
| ponding. 


Severe: 
ponding, 
percs slowly. 


| wetness, 
| poor filter. 


| wetness, 
| poor filter. 


| 

| Severe: 
ponding, 
poor filter. 


| 
| 
| 
| 
| 
| 
| 


|Severe: 
{ subsides, 
| ponding. 


|Severe: 
| poor filter. 
| 


| Severe: 
| poor filter. 
| 


| 

| 

| 
|Moderate: 
| slope. 


| 
|Severe: 
poor filter. 


| 
| 
| 
| 
| 


| SLight---------- 


See footnote at end of table. 


| Sewage lagoon 


areas 


[Severe: 

| wetness, 

| flooding, 
seepage. 


Severe: 
| wetness. 


Severe: 
| seepage, 
wetness. 


Severe: 
seepage, 
ponding. 


| 

| 

| 

| 

| 

|Severe: 

| seepage, 

| ponding, 
excess humus. 
|Severe: 

| seepage, 

| wetness. 

| 
| 


Severe: 
seepage, 
wetness. 


| Severe: 
seepage, 
ponding, 
excess humus. 


seepage, 
excess humus, 
ponding. 


|Moderate: 
| seepage, 
| slope. 

| 


Severe: 
slope. 


| 

| 

|Severe: 

| seepage. 
| 

| 

| 

| 


| Severe: 
| seepage. 


\ Trench 
sanitary 
| landfill 


| 

|Severe: 

| wetness, 
| flooding, 
seepage. 


Severe: 
wetness. 


Severe: 

| seepage, 
wetness. 

| 


| Severe: 
| seepage, 
| ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
seepage, 
wetness. 


|Severe: 

| seepage, 

| wetness, 

| too sandy. 


Severe: 
ponding, 
seepage. 


Severe: 
ponding, 
excess humus. 


Severe: 
s 


eepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
too clayey. 
| 
|Moderate: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


slope, 
too clayey. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage. 


| Area 
\ sanitary 
| landfill 


| 

| Severe: 

| wetness, 
| flooding, 
seepage. 


Severe: 
| wetness. 


Severe: 

| seepage, 
wetness. 

| 


Severe: 
seepage, 
ponding. 


| 

| 

| 

|Severe: 

| ponding, 
| seepage. 
| 

eae 

| 


seepage, 
wetness. 


|Severe: 
| seepage, 
| wetness. 
| 


| Severe: 
ponding, 
seepage. 


Severe: 
ponding, 
seepage. 


Moderate: 
slope. 


| 


Severe: 
seepage. 


|Severe: 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
[aHene wanna 
| 
| 
| 
| 
| 
| 
| 


| Daily cover 
| for landfill 
| 


Poor: 
wetness, 
thin layer. 


| 
| 
| 
| 
| 
| 
|Fair 
wetness. 
| Poor 
\ wetness. 
| 
| 
|Poor: 
ponding. 


Poor: 
ponding, 
excess humus. 


Poo 
8 


| 

| 

| 

| 

| 

| 

| 

| 

\ 

| 

|Poor: 

| seepage, 

| too sandy, 
small stones. 
|Poor: 

| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
| 
| 


ponding, 
excess humus. 


Poor: 
ponding, 
excess humus. 


|Poor: 

| thin layer. 
| 

|Poor: 

| thin layer. 
| 


| 
{Fair: 


| too clayey. 


| 

|Fair: 

| slope, 

| too clayey. 


Poor: 
seepage, 
too sandy. 
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TABLE 12,.-~SANITARY FACILITIES--Continued 


I I 
Soil name and | Septic tank | Sewage lagoon | Trench Area | Daily cover 
map symbol | absorption | areas sanitary sanitary | for landfill 
I fields | | landfill | landfill 
| | | | 
31BR, | | | | 
Udorthents | | | | | 
I | | | 
32%, | I | | 
Dumps | | | | 
| | | | | 
33A*: | | I | 
Urban land. | | | | | 
| | | | 
Elston-------+------ | Slight-----+----- | Severe: Severe: Severe: |Poor: 
| seepage. | seepage. seepage. | seepage. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


St. Joseph County, Michigan 


TABLE 13.--CONSTRUCTION MATERIALS 


{Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," "poor," “probable,” and "amprobable." 


not rated] 


Soil name and 
map symbol 


Qt: 
Histosols. 


Aquents. 


4p, 40---------------- 
Oshtemo 


9 AH seccs oes a eee eeees 
| 


13-------------------- 
Granby 


| Roadfill 


Sand 


| 
|Fair: 


Fair: 
slope. 


Fair: 
| wetness. 


Poor: 
wetness. 


|Poor: 
| wetness. 


| Poor: 
| wetness. 


| 

|Fair: 

| wetness. 
| 

|Fair: 

| wetness. 
| 


|Poor: 
| wetness. 


See footnote at end of table. 


| Probable---------- 
| 


| Probable---------- 
| 


| Probable---------- 


| Probable---------- 
| 


| 
| 
| 
| 
| 
| 


| Probable---------- 


|Improbable: 
| excess fines. 


| Improbable: 

| excess fines. 

| 

| Improbable: 
excess fines. 


Probable--+-------- 


Probable---------~ 


Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable---------- 


Probable---------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Probable---------- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Gravel 


Improbable: 
| too sandy. 


Improbable: 
too sandy. 


|Improbable: 
| too sandy. 


| Improbable: 
too sandy. 
| 


|Improbable: 
| too sandy. 


|Improbable: 
excess fines. 


Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


| 
Improbable: 
| too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable---------- 
| 


| Probable---------- 


Probable---------- 


| Probable---------- 
| 


Probable---------= 


See text for definitions of 
Absence of an entry indicates that the soil was 


| Topsoil 
| 
| 


|Poor: 

| small stones. 
| 

|Poor: 

| small stones, 
| slope. 


| Fair: 
| too sandy. 


slope, 


Fair: 
thin layer. 


Pair: 
| thin layer. 
| 


Good. 


| 
| 
|Fair: 

| slope. 
Poor: 
slope. 


Poor: 
small stones. 


|Poor: 

wetness. 

| Poor: 

| wetness, 

| small stones, 
area reclaim. 


Poor: 

wetness, 

| area reclaim. 
| 


Fair: 
| small stones. 
| 
|Poor: 

area reclaim. 
| 
Poor: 

area reclaim, 
wetness. 
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o§<—{ = _—<. | 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


I T 
Soil name and | Roadfil1l | Sand | Gravel | Topsoil 
map symbol I 
| | 
Tr 7 
| 
19--------------- [Poor | Improbable: | Improbable: Poor: 
Houghton | wetness, | excess humus. | excess humus. wetness, 
| low strength. | | excess humus. 
| | 
20A--------------= |Pair: | Probable---------- Probable----~----- Poor: 
Bronson | wetness. | | small stones. 
7 [Fair: | Probable---~------- rrobable---------- Fatr: 
Matherton | wetness. | too clayey, 
| small stones. 
| | | | 
24--------------= |Poor: | Probabl e-----~---- | Improbable: |Poor: 
Adrian | wetness, | | too sandy. | wetness, 
| low strength. | | excess humus. 
| | | 
25%, | | | | 
Pits | | | | 
| | I 
26-----------~--- |Poor: [Improbable: | Improbable: |Poor: 
Palms | wetness. | excess humus, | excess humus, | wetness, 
| | excess fines. | excess fines. excess humus. 
| 
27B, 27C--------- | Good----~--------- | Probable-----+---- | Probable---------- |Poor: 
Kalamazoo | | area reclaim, 
| i small stones. 
| | | 
28B-----------~-~ | Good--~---+--------- | Improbable: Improbable: Fair: 
Riddles | | exeess fines. excess fines. smail stones. 
| 
28C-------------- | Good=------------- Improbable: Improbable: Fair: 
Riddles | excess fines. | excess fines. slope, 
| | small stones. 
| | | 
29B-~~~---------- | Good=~------------ | Probable--------~- | Improbable: [Poor: 
Schoolcraft | | too sandy. | area reclaim. 
| | | 
30B*: | | I | 
Urban land. | i 
| 
Oshtemo-----~--- | Good---~+---------- Probable---------- | Probable-~~------- [Poor 
| | I | small stones. 
| I | | 
31B¥, | | | 
Udorthents | | | 
| | | | 
32%. | | I 
Dumps | | 
| | 
33A#: | | | 
Urban land. | | I 
| | | 
Elston---------- | Good-------------- | Probable----~----- | Improbable: |Pair: 
| | too sandy. | small stones, 
| | area reclaim. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that deseribe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 


Limitations for-— 


I Features affecting-- 
Soil name and | Pond Embankments, [| Aquifer-fed 


map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation Grassed 
| areas { levees | ponds \ | waterways 
| | | | 
2*: | | | | | | 
Histosols. | | | | | 
| | | | | 
Aquents. | | | | 
| | | | 
4R---------------- |Severe: Severe: |Severe: |Deep to water |Soil blowing, |[Favorable. 
Oshtemo | seepage. | seepage, | no water. | slope. 
piping. | | 
| 
4c, 4p------------ |Severe: |Severe: |Severe: |Deep to water [Soil blowing, |Slope. 
Oshtemo | seepage, seepage, | no water. | | slope. | 
slope. | piping. \ | 
| 
5 Bew-------------- |Severe: |Severe: |Severe: |Deep to water Droughty, Droughty. 
Spinks | seepage. seepage, | no water. | | fast intake, 
| piping. | soil blowing. | 
| | | | 
50, 5SD------------ |Severe: |Severe: Severe: |Deep to water |Droughty, Slope, 
Spinks | seepage, | seepage, | no water. | fast intake, | droughty. 
| slope. | piping. | soil blowing. | 
| | | | | 
8A---------------- |Severe |Severe: Severe: |Cutbanks cave |Wetness, Droughty. 
Nottawa | seepage. | seepage, cutbanks cave.| droughty, | 
| piping. | | soil blowing. 
| | | 
QA--~------------- |Severe: |Severe: Severe: |Deep to water |Soil blowing---|Favorable. 
Elston | seepage. | seepage, no water. | 
piping. \ | 
10B--------------- Severe: |Severe: Severe: Deep to water Soil blowing, Favorable. 
Hillsdale seepage. | piping. | no water. | | slope. 
| | | | 
10C, 10D---------- | Severe: Severe: Severe: Deep to water |Soil blowing, |Slope. 
Hillsdale | seepage, piping. no water. slope. | 
slope. | | | | 
| | | | 
12A--------=------ |Severe: Severe: Severe: Frost action---|Wetness, |Wetness. 
Brady | seepage. piping, | cutbanks cave. | soil blowing. | 
| wetness. | | | 
| | 
13--~------------- {Severe: Severe: |Severe: | Ponding, Ponding, |Wetness, 
Granby | seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty. | droughty. 
piping, | \ | 
| | ponding. | | 
| | | | 
14---+-~---------- |Severe: {Severe: Severe: |IFrost action, Ponding---=----- \Wetness. 
Sebewa | seepage. | seepage, cutbanks cave.| cutbanks cave, | 
| | ponding. | ponding. i | 
| | | | 
1 eee e nae ene |Severe: |Severe: Severe: |Flooding, |Wetness, Wetness. 
Cohoctah | seepage. | piping, | eutbanks cave.| frost action. soil blowing. 
| wetness. | 
| | | 
16B---------~----- |Moderate: |Severe: |Moderate: | Slope---------- |Wetness, Favorable. 
Elmdale | seepage, | piping. deep to water, | soil blowing, 
slope. I | slow refill. | | slope. 
| | 
1 7B-----------=--- |Moderate: |Severe: |Severe: |Frost action--~|Wetness, |Wetness. 
Teasdale seepage. | piping, | cutbanks cave. | | soil blowing. 
| wetness. | | 
| | 
18------=-----=--- Severe: |Severe: |Moderate: |Ponding, | Ponding-------- Wetness. 
Barry seepage. | piping, | slow refill. | frost action. | | 
| ponding. | 


See footnote at end of table. 
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Soil name and 


TABLE 14.~-WATER MANAGEMENT--Continued 


map symbol reservoir | dikes, and | excavated Drainage 
areas | levees ponds | | 
T 
| | 
19-------~--------- | Severe | Severe: Severe: |Frost action, 
Houghton | seepage. | excess humus, slow refill. | subsides, | 
| ponding. | | ponding. | 
| | | | 
20A------+--------- |Severe: | Severe: |Severe: [Frost action, 
Bronson | seepage. | seepage, cutbanks cave.| cutbanks cave. | 
| piping. | | 
| | | | | 
21A--------------- Severe: |Severe: |Moderate: |Frost action, 
Matherton | seepage. | seepage, | slow refill, | cutbanks cave. 
| wetness. cutbanks cave.| 
| | | | | 
24--------- ~~. + |Severe: |Severe: |Severe: |Ponding, 
Adrian | seepage. | seepage, | slow refill, | frost action, 
| | ponding, | cutbanks cave.| subsides. | 
| excess humus. | | 
| | | 
25*, | | | | | 
Pits | | | | 
| | | 
26---~------------- Severe: |Severe: |Severe: |Ponding, 
Palms | seepage. | excess humus, | slow refill. | subsides. 
ponding. | | | 
| | | 
27B--------------- Severe: iSevere: |Severe: {Deep to water 
Kalamazoo seepage. | thin layer. | no water. 
| | | | | 
27C~-------------- |Severe: |Severe: |Severe: |Deep to water 
Kalamazoo | seepage, | thin layer. | no water. | 
| slope. 
28B--------------- |Moderate: Slight--------- | Severe: |Deep to water 
Riddles | seepage, | no water. | | 
| slope. | 
28C--------------- |Severe: Slight--------- |Severe: |Deep to water 
Riddles | slope. | no water. 
| 
29B--------------- |Severe: |Severe: |Severe: |Deep to water 
Schoolcraft | seepage. seepage, | no water. | 
| piping. 
| | 
30B*: I | | 
Urban land. | | | 
| | | 
Oshtemo---------- Severe: Severe: |Severe: [Deep to water 
| seepage. | seepage, | no water. | | 
piping. 
31B*. | | | | 
Udorthents | 
32%, | | | | | 
— | | | | | 
33A8: | | | | | 
Urban land. |! 
Elston---------~-- |Severe: | Severe: |Severe: |Deep to water 
| seepage. | seepage, | no water. | | 
| piping. ! 


Irrigation 


Wetness, 


oil blowing. 


oo 


nding, 
oil blowing. 


Ro 


Ponding, 
soil blowing. 


Favorable------ 


Slope, 
soll blowing. 


Slope, 
soll blowing. 


Favorable------ 


Soil blowing, 
slope. 


Soil blowing--- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
I 
| 
| 
| 
| 


Soil survey 


Grassed 


ul Limitations for-— Features affecting-— 

| Pond [ Embankments, Aquifer-fed 

| 

; | waterways 
| 


Wetness. 


Favorable. 


Wetness. 


Wetness. 


Wetness. 


Favorable. 


Q 


Slope. 


Favorable. 


Slope. 


Favorable. 


Favorable. 


Favorable. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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{The symbol < means less than; > means more than. 


Soil name and 
map symbol 


2k: 
Histosols. 


Aquents. 


4B, 4C, 4D------- 
Oshtemo 


5B, 5C, 
Spinks 


Nottawa 


Elston 


10B, 10C, 10D---- 
Hillsdale 


Sebewa 


Classification 
|Depth| USDA texture 
| Unified | AASHTO | 
| 
Th 
| | | | 
| | | 
I | | | | 
| | | 
| | | | 
| 0-14|Sandy loam------- ISM, SM-SC |A-2, A-4 
|14-35|Sandy loam, sandy|SM, SC, A-2, A-4, 
clay loam, | SM-SC | A-6 
| | gravelly sandy | 
| loam. 
|35-60|Loamy sand, sandy|SM, SP-SM |A=2 | 
| loam. 
|60-66|Stratified coarse|SP-SM, GP,|A-1, A-2, 
| sand to gravel. | SP, GP-GM| A-3 
| 0-10|Loamy sand------~- {SM |A-2-4 
{10-26|Loamy sand-----~- [sm {A-2-4 | 
|26-60|Stratified fine |SM, SP-SM |A-2-4 | 
| sand to loamy | | 
| | fine sand. 
| O0-11|Sandy loam------- SM, SM-SC |A-2, A-4 
11-28|Sandy loam, loam,|SM, SC A-4 | 
loamy sand. | | 
|28-46|Sand, loamy sand ISM, SP-SM,|A-1, A-2,] 
| SM-SC A-3 | 
46-60 | Sand------------- ISM, SP=SM [A-1, A-2,| 
| | | A=3 | 
| | | 
| 0-10]Sandy loam------- | SM Aw2, A-4 
10-28|Sandy loam, loam,|SM, CL, A-4, A-6 
| sandy clay loam.| SC, ML | 
|28-39|Loamy sand, sandy|SP-SM, SM,|A-2-4, \ 
| loam. | sc, SM-SC| A-3, 
| | A-1-b | 
{39-60 | Sand---~--------- |SP-SM, SM |A-3, | 
| | | | A-2-4, 
I | A-1-b | 
| 0-10|Sandy loam------- SM, SC, A-2-4, 
| | | ML, CL | A-4 
}10-45|Sandy loam, sandy|SM, SC, |A-2-4, | 
| clay loam, loam.| SM-SC | A-2-6, | 
| | | A-4, A~6] 
[45-60|Sandy loam, loamy|SM, SC, |A-2-4, | 
sand. | SM=SC A-4 
| 0-9 |Sandy loam------- |SM, SM-=Sc |A-2, A-4 | 
| 9-24|Sandy loam, sandy|SM, SC, JA-2, A-4, | 
| clay loam. | SM=SC | a-6 
|24-55|Loamy sand, sandy|SM |A-2 
loam. | | | 
155-60|Stratified sand |SP, SP-SM,|A-1, A-3, 
| to gravel. | GP, GP-GM| A-2-4 
| | | 
| 0-11]Sandy loam------- {SM {A-2 
|11-28|Sand, sandy loam,|ISP, SP-SM,|A-3, A-2 
| | loamy sand. | SM 
a es fine sand ee SP-SM as A-2 
| 0-13| Loam------------- ICL, CL-ML |A-4, A-6 
}13-28|Sandy clay loam, |SC, CL {A-4, A-6 | 
| | loam, gravelly | | | 
| | clay loam. | | 
|28-60|Gravelly sand----|SP, SP-SM,|A-1 | 
| | GP, GP-GM| 


See footnote at end of table. 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


| 
| | 
135-70 120-40 
| 


101 


Absence of an entry indicates that data were not estimated] 


Plas— 


T 
2-16 


6-12 
8-20 


NP 


Frag- | Percentage passing 
ments | sieve number-- |Liquid 
> 3 | limit 
linches| 4 { 10 | 40 | 200 | 
Pet Pet 
| | | | 
| | | | 
| | | | 
| | | | 
a ee re ee 
0) 195-100|60-95 [60-70 125-40 15-25 
0 comune 60-95 160-85 | 25-45 | 12-30 
| | 
| | | 
| | | 
0 85-95 |60-95 pete eee --- 
0-5 40-90 135-85 |20-60 | 0-10 --- 
ee a ee ee 
0) 100 |80-100/50-90 115-30 --- 
0 100 ©|80+100/50-90 115-25 --- 
) 100 |80-100160-90 |10-30 --- 
| | | | 
oe re woe 
0 195-100/80-100160-70 [30-40 | <20 
0 195-100]80-100|50-80 {35-65 «25 
| | 
0 ee 80-1001 40-75 5-30 <20 
| 
6-3 Pa cas a | 5+25 | --- 
| 
| | 
0 {| 100 100 [60-70 |30-40 | <30 
0 on 75-95 eee 35-65 | <30 
0-3 prea Nea | 5-30 <25 
| | 
0-3 195-100/70-95 |40-70 | 5-25 --- 
a a ee oe 
0-5 {95-100| 80-1001 60-90 poe <25 
| i 
0-5 195-100/80-100] 65-85 a 20-30 
| i | 
| | | 
0-5 195-1001 80-100/55-80 |25-40 | <22 
ee eee 
0-5 195-100175-100/60-70 |25-40 | <25 
0-5 = |95=100175-95 eae cues | 15-35 
0-5 ape ated comes ‘eemed --- 
0-5 ie pee lee 0-10 --- 
| | | | | 
fe) | 100 | 100 [60-70 |20-35 | --- 
0) | 100 |95-100150-75 | 9-20 --- 
| | | 
) 100 ica ca 0-5 --- 
0) 195-100] 80-100175-95 150-90 | 22-35 
0 a a 155-85 ee 25-40 
| | 
0-5 {40-75 0-10 -<- 
| 
| | 
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Soil name and 
map symbol 


Cohoctah 


Elmdale 


Teasdale 


Bronson 


Matherton 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


IDepth] USDA texture 


| 0-6 | Loam---~~----~~-- 
6-30{Loam, fine sandy 
| loam, sandy 
loam. 


| 

| 

| 

|30-60|Sand, gravelly 
| coarse sand, 

| gravelly sand. 
| 


Sandy loam------- 
Sandy loam, 

sandy clay 
Sandy loam------- 
Sandy loam------- 


Sandy loam, 
| sandy clay 


Sandy loam, 
| sand, fine 
loam. 


| 0-10 


Loam, 
loam, 


sandy 
clay 


| 
110-29 
| 


| 0-60|Sapric material 
| | 


| | 

| 0-10|Sandy loam------- 

|10-26|Sandy loam, sandy 
| clay loam. 

Loamy sand, 

| gravelly loamy 

sand. 


| 

| 26-34 

| 

|34-60|Sand and gravel 
| | 

| 


| 0-11 


111-32|Sandy clay loam, 
clay loam, loam. 


| 
|32-70|Gravelly sand, 

} | sand, loamy sand 
| 

| 


| 
| 0-32|Sapric material 
|32-60|Sand, loamy sand, 
| fine sand. 


| 0-21]Sapric material 
|21-60|Clay loam, silty 
I clay loam, 
| sandy loam. 

| 


See footnote at end of table. 


| | 
29-60|Sandy loam------- 
| | | 


Classification Frag- Percentage passing 
Iments | sieve number-- 
Unified | AASHTO | > 3 | 
linches| 4 | 10 40 {| 200 
Pot 
| | | 
ML, SM A-4, A-2 | 0 | 100 | 100 |65-95 [30-75 
ML, SM, A-4, a-2 | 0 | 100 | 100 |70-90 |30-70 
eae a 
SP=SM, SP,|A-1, A-3,| 0-10 |40-90 |35-85 |30-60 | 0-10 
| GP, GP-GM| A-2~4 | | | 
Me eee | teal oe cal 
|SM, SM-SC ie 0-10 eee ee 15-40 
A-4, | 
| | A-1-b i | 
SM, CL, A=2, A-4,| 0-10 |90-100|85-100|55-95 |25-70 
SC, ML f{ A-6 | 
ISM, SM-SC, |A-2-4, | 0-5 95-100195-100|50-70 |20-40 
sc | A-4 I | | | 
ISM, SM-SC,|A-2-4, 1 0-5 |95-100195~100/55-95 | 25-50 
SC A-4 | | | 
IML, CL, |A-2-4, | 0-8 |85-100}80-100|50-85 |25~70 
SM, SC A-2-6, | | | | 
A-4, A-6 | | | 
SM, SM-SC, |A-2-4, | 0-5 85-100|85-100|55-70 |15-40 
| sc A-4 | | | | | 
ee 
ML, CL, | A=4 0-3 |95-100/90-100/80-100/55~90 
CL~ML 
Sc. cL, [A-4, A-6 | 0-3 [95-100]90-100}80-90 | 45-75 
-| CL=ML, | | | | 
SM-SC | i | 
SM, SM-SC [Ee A-4 | 0-3 |95-100/90-100135-70 | 30-40 
Pt |a-8 a) --- [wee | nee --- 
| | | | 
| | | i | 
ISM, SM-SC |A-2, A-4 | 0-5 |95-100190-100165-75 |20-40 
|SM, SC, lA-2, A-4,| 0-5 195-100/60-95 160-85 | 25-45 
SM-SC A-6 | | | | 
pee SP-SM |A-2 0-5 Dae a 55-70 110-15 
| | 
| | | | | 
SP, GP, JA-1, A-2,] 0-10 140-90 135-85 |20-60 | 0-10 
SP-SM, A-3 | | | | 
ee ee fee en | 
ML, CL, | A-4 | 0-5 [90-100] 80~-100180-95 |50-90 
| CL=ML | | | 
Sc, CL, [A-6, A-4 | 0-5 [90-100/65-95 |50-85 | 35-70 
CL=ML, | | | | | 
| SM-SC | | | 
GP, SP, A-1, A-3,[ 0-10 |40-100/ 35-90 |30-55 | 0-10 
SP~SM, A-2-4 I | | 
| GP-GM | | 
| I | | 
Pt |a-8 en er 
SP, SM A-2, A-3,| 0 | 80-100] 60-100! 35-75 | 0-30 
i A-1 i | | | 
| | | | | 
| | | | | 
| | | | | | 
I | | | | | 
[Pt | --- at ns --- | nee 
egies cL peks A-6 ! a) ice paca le pa 
I | | | | | 
| | | | | 


Soil survey 


|Liquid | Plas- 


| limit | tieity 
| index 
Pet 
i | 
| 20-30 | NP-6 
| 20-30 | NP-10 
| 
—-- | NP 
| 
| 
| <25 2-7 
| 
14-30 | 2-18 
| 
| <25 NP-8 
| | 
| | 
«25 2-8 
| 20-35 2-15 
| 
| <25 | NP-8 
I 
| 
20-30 NP-38 
| 
18~28 4-14 
| | 
| <20 NP-5 
| 
a 
| 
| 
| <25 NP=5 
| <30 NP-15 
| 
--- NP 
| 
--- NP 
| 
| 
20-30 | NP-8 
| 25-40 5-20 
| 
| 
| <--- | NP 
i 
| 
| 
|i aes eos 
| --- NP 
| | 
| 
25-40 | 5-20 
| 
| 
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TABLE 15.--ENGINEERING INDEX PROPERTIES-~Continued 
__Classification  |Frag- Percentage passing 
Soil name and {|Depth| USDA texture nS Cn 5-107) sieve number-- | Liquid Plas 
map symbol | | | Unified | AASHTO | > 3 | | limit ticti 
| | Jinches| 4 | 10 | 4O | 200 | |_inde 
7 | | | | = | | a | 
27B, 270--------- | 0-12] Loam-------+----- |IML, CL-ML, A-4 1 0-5 |95-100{80-1001 80-90 [55-70 | <25 NP-1 
Kalamazoo | | cL | | { | | | 
12-28|Clay loam, sandy |SC, CL A-4, A-6 | 0-5 |95-100/85-95 |65-95 135-80 | 20-38 g-2 
| clay loam, | | | | | | | | | 
| sandy loam. | | | | | | | 
28-76|Loamy coarse [SM, SP-SM |A-2-4, | 0-5 |95-100|80-95 |40-60 }10-25 | --- | NP 
| sand, loamy | A-leb | | | | 
| sand, gravelly | | | | | 
| | loamy coarse | | | | | | | 
Le te tag, Te teeelecn! = 
28B, 28C--------- 0-9 |Sandy loam------- ISM, Sc, |A-2-4, | 0 195-100185-95 150-70 |25-40 20-30 | 2-1 
Riddles | | | SM=SC | A<4 | | | 
| 9-55|Sandy loam, clay |CL, SC | A-6 {| 0 190-100180-95 175-90 |35-75 | 25-40 | 10-2 
| | loam, loam. | | | | | 
155-60|Clay loam, sandy |CL, SM, ja-4, A-6,] 0-3 [85-95 180-90 150-90 130-70 | 15-30 [| 2-1 
loam, loam. sc, ML A-2 | | 
29B----------=---- { 0-11] Loam------------- |ML, CL-ML |A-4 ) 95-100|90-100180-90 |60-70 | 20-35 2-5 
Schoolcraft }11-23|Clay loam, loam, |CL, SC |A-4, A-6 | 0 85-100] 70-100170-95 {35-75 25-38 {| Yy-1 
| sandy clay loam. | | | | | i 
123-31] Sandy loam------- ISM, SM-SC |A-1, A-2 0 |80-100]70-95 135-60 115-30 | 12-23 | NP-7 
|31-75|Sand, gravelly {SP, SP-SM |A-1, A~2, 0 |75-100170-95 |35-65 | 0-10 -- NP 
| sand, loamy sand| | A=3 | | | 
| | | | | | | 
30B*: | | | \ | | 
Urban land. | | | 
Oshtemo---=------ | 0-14|Sandy loam------- |SM, SM-SC |A-2, A-4 | 0 95-100160-95 |60-70 [25-40 | 15-25 re 
|14-35|Sandy loam, sandy|SM, SC,  {A-2, A-4,] 0  195-100160-95 [60-85 [25-45 | 12-30 | 2-] 
| | clay loam, | SM-SC° | A-6 | | | | 
| | gravelly sandy | | | | | | | 
| | loam. I | | | | | 
Ie ech deas sand, sandy|SM, SP-SM ee (0) 85-95 160-95 [55-70 |10-30 --- NP 
loam. 
|60-66|Stratified coarse|SP-SM, GP,|A-1, A-2,| 0-5 [40-90 135-85 |20-60 | 0-10 --- | NP 
sand to gravel. SP, GP-' a A=3 | \ | | 
| 
31B*. | | | | | 
Udorthents | | | | | | | | 
| | | | | | | | | 
32%, | | | | | | | | 
Dumps | | | | | | 
| | | | | | | | | | | 
33A%: \ | | | | | \ | 
Urban land. |! | ' | | | ! | 
| | 
Elston---------= | 0-10|Sandy loam------- | SM fA-2, A-4 ) } 100 | 100 {60-70 130-40 <30 NP= 
|10-28|Sandy loam, loam,|SM, CL, |A-4, A-6 0 195-100] 75-95 150-80 |35-65 <30 NP= 
| | sandy clay loam. | 3¢, ML | | | | | 
|28-39|Loamy sand, sandy|SP- su, SM, |A-2-4, | 0-3 $95-100|75-95 |45-75 | 5-30 £25 NP- 
| | loam. Sc, SM- scl A-3, | | | | 
| | | | A-1-b | | | | | 
139-60| Sand------------- |SP=SM, SM |A-3, | 0-3 |95-100|70-95 |40-70 | 5-25 --- NP 
| | | | A-2-4, | | | | | | | 
| | | | A-l-b | | | | | | | 
| | | | | | | | | | 


* See deseription of the map unit for composition and behavior characteristics of the map unit. 


104 Soil survey 


TABLE 16.~-PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


(The symbol > means more than. Entries under "Erosion factors--T" apply to the entire profile. Entries 
under “Wind erodibility group" and "Organic matter" apply only to the surface layer. Absence of an 
entry indicates that data were not available or were not estimated] 


| Erosion|Wind | 


| I 
Soil name and Depth|Clay | Moist |Permeability|Available| Soil  |Shrink-swell 


|_factors]erodi-|Organic 
map symbol | | bulk | water lreaction| potential | Ibility| matter 
| density | capacity | | | K T lgroup | 
In Pot G/om> In/hr In/7in pH T 5 Fi Pet 
| | | {| 
2; | | | | | i 
Histosols. | | | | | | | 
| | | 
Aquents. | | | | 
4B, 4c, 4D------- | 0-14] 2-10/1.20-1.60| 2.0-6.0 0.10-0.15|5.1+6.5 5 | 3 [ .5=3 
Oshtemo 14-35110-18/1.20-1.60| 2.0-6.0 0.12-0.19/5.1-6.5 | | 
35-60] 5-15|]1.20-1.60| 2.0-20 10.06-0.10/5.1-7.3 | 
160-66] 0~15]1.20-1.50 >20 0.02-0.04/7.4-8.4 | 
| | | | | | 
5B, 5C, 5D------- | 0-10] 2-15]1.20-1.60| 6,0-20 ]0.08-0.10/5.1-7.3 5 | 2 | 2-4 
Spinks 110-26] 3-15]1.20-1.60| 2.0-6.0 0.08-0.1015.6-7.3 | | 
|26-60] a acs 2.0~6.0 [0.04-0.0815.6~7.8 | 
| | | | | 
8A--------------- | O-11] 2-12(1.10-1.65] 2.0-6.0 [0.10-0.15|/5.1-7.3 | 3 J} 1-43 
Nottawa |11-28|12-1811.25-1.70| 2.0-6.0 }0.10-0.2014.5-6.0 
|28-46| 0-10[1.25-1.70] 6.0-20 |0.05-0.11/4.5-6.5 | 
[46-60] 0-5 [1.45-1.70! 6.0-20 }0.04-0.07|6.1-8.4 
| | | | | | 
9A--------~-----~ | 0-10| 8-18/1.35-1.55{ 2.0-6.0 }0.12-0.1515.6-6.0 | 3 1 1-5 
Elston 110-28]10-23]1.35-1.60| 2.0-6.0 0.12-0.1814.5-6.0 | | 
}28-39] 4-10]1.45-1.65] 2.0-6.0 |0,08-0.13|5.6-6.0 | | 
[39-60] 1-5 |[1.60-1.75] 6.0-20 ete a Vi | | 
| | | | 
10B, 10C, 10D----} 0-10] 2-15]1.10-1.60| 0.6-6.0 [0.13-0.22|5.1-6.5 | 3 | 1-3 
Hillsdale 110=45]10-18/1.25-1.701 0.6-6.0 0.12-0.18|4.5-6.5 | | 
45-60] 0-15/1.30~1.95| 2.0-6.0 0.08-0.131/7.9-8.4 | | 
| | | | | | 
ge eee ees | 0-9 | 2-15]1.25-1.40] 2.0-6.0 0.12-0.1515.6-7.3 1 3  [ 1-4 
Brady | 9-24| 5-22/1.35-1.45! 2.0-6.0 10.12-0.17|5.1-6.5 | | 
f24-55] 5-20]1.25-1.50 2.0~6.0 |0.08-0,1015.1-6.5 | | 
55-60] 0-10]1.25-1.50 >20 bier piene | 
| | | 
13--------------- O-11] 2-18[/1.20-1.60| 2.0-6.0 0.16-0.1815.6-7.3 | 3 | 4-6 
Granby 11-28] 0-14(1.45-1.65| 6.0-20 10.05-0.1215.6-7.8 | j 
28-60] 0-101/1.45-1.65| 6.0-20 10.05~0.0916.6-8.4 | | 
| | | | | 
14----------~---- 0-13/10-25/1.15-1.60| 0.6-2.0 |0.18-0.22|6.1-7.8 | 5 { 1-4 
Sebewa |13~-28]18-35|/1.50-1.80| 0.6-2.0 0.15-0.19|]6.1-7.8 | | 
leans 0-3 ecu 6.0-20 ca | 
| 
15--------+~+----- | 0-6 | 5-2011.20-1.60] 2.0-6.0 10.13-0.22/6.1-7.8 I. 23 | 1-4 
Cohoctah | 6-30] 5-27/1.45-1.65| 2.0-6.0 0.12-0.20/6.1-8.4 | | 
130-601 5-10/1.40-1.55| >20 BeSeonnel ene | 
| | | | | | | | 
16B--------~------ | 0-10] 2-15}1.10-1.65} 2.0-6.0 0.12-0.15|5.1-7 {0.24} 5 3 | 1-3 
Elmdale 110-47|10-18/1.20-1.70| 0.6-2.0 0.11-0.17/4.5-7 i 
147-60] 2—15|1.80-2.00| 0.6-2.0 {0.10-0.13(6.6-8. 10.24 | | 
| | | | | | 
17B----------~--- | 0-13] 5-15/1.25-1.75| 2.0-6.0 0.12-0.1515.1-6 JO.24| 5 | 3 | 2-8 
Teasdale 113-26/10-18]1.40-1.85| 0,6-2.0 {0.11-0.17|4.5-7 ----|0.24 | | 
ree a aie 2.0-6.0 ail cle pone) | ! 
| 
18--------------- | 0-10] 8-1811.60-1.75| 0.6=2.0 ]0.20-0.2216.1-7 }o.28] 5 | 5 | 4-7 
Barry 110-29]18-25/1.25-1.85|] 0.6-2.0 [0.14-0.19|6.1-7 [0.28] | | 
|29-60 sree eal eee) 2.0-6.0 ican: akc 10.28] | 
| 
19-~--------~----- | 0-60] --- |0.15-0.45| 0.2-6.0 [0.35-0.4515.6-7. ----|---| 3 | >70 
Houghton | | | 


See footnote at end of table. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


| | 
I | 
OW UB TH | 


n| qsouy 


_|TeEqua4zog | | 


aoueptTsqns 


| 
AeW-AON | JUeaeddy|o°z-0° 


| { 
| | 


AVW-AON | JUaaeddy |G°E-0° 


| 

| 

| 

| 

| 

! 

| | | 
| | | 
| 

| 

| 

| 

| 


unp—dag | juaaeddyjo°1-t+ 


| ! 
| | 


AeW-AON | Jueaeddy|o° 1-1+ 


| | 
| | 


Aew-AON | guaaeddy}o*z-o0° 


! | 
| | | 


| I | 
I 


AewW-AON | quaseddy /0°€-0'T 


| 

| 

| 

I 

| i 
| | 
| | 
| | 
| | 
| I 
{ | 
[dey-daq | queaeddy 
| 

| 

| 

| 

| 

| 

| 

| 

| 


| 
| 
| 
-—— | -—- 
| 
| 
l 
| 
| 
| 


ady-Aon | queaeddy|o°€-o0° 
| 

Aey-das | quaaeddy|o° 1-9 

key-dag | quereddy|o* t-1+ 


unp-AON | qusdeddy|o*1-1+ 


oeq-uer 


| syuquom| putty { 


| 
aif 


suquoW 


eTqey Jeqe 


ar 


{pezewtqse Jou auem e1ep 4eU1 JO UaaoUCO e 
We< TOqUAS ay, 


uoygeung | 


BUT pOOTa 


*atqeq Jo pus 428 e4ouJCOJ aas 


Aouenbeag | 


aT Zo Loupsy 


| uozaayyEN_ 


| aTepuly 
|oooonno- -------d9T 


| yeqoouog 


| ®TVPsTtitH 
[S555 dot ‘Oot ‘aot 


uogsty 


syutds 
croomm---dg 60S fag 


| oulsqzuso 
ae Gh “On “ah 


*squenby 


| 

| *SsTOSOdUsTH 
I iz 
| 


Toqués dew 
pue sueu [Tos 


jou sf aunqeey ey4 4eyuy SaqeoTpUy Auque ue jo aouasay 


SHUNLVad URLVM ANV TIOS--°LI a1evL 


“3x89 943 UT DeuTeTdxe aue ,quodedde, pue ,ZuoT, se yons smuaqy pue ,eTqey sagem, pue uZUPPooT Ty, J 


! 


oY 


| 
| 
| 
| 
| 
FHI 
| 
= 


*90BjUNS euy aAoge sesyta azaqyem ayy YSTY MOY SAqQVoTPUT aZued ayy 


*g0egjans ay} MOTaq Uydep 92Uuy seyeoy;puy Teseumu 
uy [Tersumu 4sdTjJ euZ “Tos aug Jo aoejuns ayy 


~---- U8 TH 


UOT 4oe 
qsoay 
Tepquezod 


Ja4eM 9u4 3eUY SeqeotTpUT Uuydep UF eZued sud Suppecead uSts snqtd e ‘uumTtoo nUgdeq--eTqQey 494eM UBTHs 249 UI « 
| | | | | l I 
=== Ss | == 0°9K<¢ SS= Seo Ss S—> SUON | dq SSaSs== w---U04STH 
| 
| | | I | | | | “pueT uecdn 
| | | | i | iVEE 
| | | | | | | 
| I | | | sdumq 
| | | | | | | “Ze 
| | i | | | 
| | | | | squauqdopn 
oe P| x 
= pom | om | 09x | a= | aon (ae BUON | a |oooono--- owe 7080 
| | | I | | 
| | | | | i “pueT ueqiy 
| | | | | | dO’ 
| | | \ | | | 
i | | | | | a sedopooyos 
ace | on- | ron o°9< | sa-- | == |[====S== SUON | a [SesSee= irae (1A 
| | | | | | | | 
| | | | I | SOTPPTY 
== eas == 0°9< | === | ——— =——SSs> SUON | a =o== wo---0g92 ‘E8z 
| 
| | I i | | | oozeUe ley 
os | --- | = o°9< | ss=> === [eee ---duON | da |o---------ol2 ‘az 
| | | | I | | 
| | I | suTed 
2e-Se KeW-Aon | qUaaeddy |O*T-T+ eee | ae ae acacia —~—SUON | Gy. “|= "SS >sS<=- "492 
| | | | 
| | | | I \ s4td 
| | | | | | °S2 
| \ { | 
| | | | | | ueyapy 
€€-62 Aepl-AON | guaaeddy | O° I-T+ Sas) || =a5) J SaaRaee —auON | Gi. . | RSaaseenestea a ete 
—_ | | ls | | | | \ 
ff} pf} 
Teq0L suqUuoW_ puty | uqdeq | suquoWm | UuoTseang fouenbeag | dnouZ | toquds dew 
| OF BoToupAH | pue oureu [Tog 
aouepTsqns STqey 199M USTH 


penuy4UOD--SayNLVAd YALVM ANY TIOS--"LT FTavh 


108 


TABLE 18.--CLASSIFICATION OF THE SOILS 


Soil name Family or higher taxonomic class 


Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
Sandy and loamy, mixed, mesic Haplaquents 

Fine-loamy, mixed, mesic Typic Argiaquolls 

Coarse-loamy, mixed, mesic Aquollic Hapludalfs 

Coarse-loamy, mixed, mesic Aquic Hapludalfs 

Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Coarse-loamy, mixed, mesic Typic Hapludalfs 

Coarse-loamy, mixed, mesic Typic Argiudolls 

Sandy, mixed, mesic Typic Haplaquolls 

Coarse-loamy, mixed, mesic Typic Hapludalfs 

Euic, mesic Histosols 

Euilc, mesic Typic Medisaprists 

Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Udollic Ochraqualfs 
----- Coarse-loamy, mixed, mesic Typic Argiudolls 


aos Coarse-loamy, mixed, mesic Typic Hapludalfs 
Palms--- Loamy, mixed, euiec, mesic Terric Medisaprists 
Riddles----- Fine~loamy, mixed, mesic Typic Hapludalfs 


Fine-loamy, mixed, mesic Typic Argiudolls 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiaquolls 
Sandy, mixed, mesic Psammentic Hapludalfs 

Teasdale---- Coarse-loamy, siliceous, mesic Glossaquic Hapludalfs 
Udorthents-------~-------- Loamy, mixed, mesic Udorthents 


Schoolcraft— 


* The soil is a taxadjunct to the series. See text for a description of those characteristics of the soil 


that are outside the range of the series. 
U.S. GOVERNMENT PRINTING OFFICE : 1983 0 - 389-235 OL 3 


Accessibility Statement 


The Natural Resources Conservation Service (NRCS) is committed to making its 
information accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
(800) 457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The USDA Target Center can convert USDA information and documents into 
alternative formats, including Braille, large print, video description, diskette, and 
audiotape. For more information, visit the TARGET Center’s Web site (http:/Awww. 
targetcenter.dm.usda.gov/) or call (202) 720-2600 (Voice/TTY). 


Nondiscrimination Policy 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 

If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 

If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http:/Avww.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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SOIL DELINEATIONS AND SYMBOLS 


MISCELLANEOUS CULTURAL FEATURES 
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miscellaneous areas. 


SYMBOL 


SOIL LEGEND 


NAME 


Histosols and Aquents, ponded 

Oshtemo sandy loam, 0 to 6 percent slopes 
Oshtemo sandy loam, 6 to 12 percent slopes 
Oshtemo sandy loam, 12 to 18 percent slopes 
Spinks loamy sand, 0 to 6 percent slopes 
Spinks loamy sand, 6 to 12 percent slopes 
Spinks loamy sand, 12 to 18 percent slopes 
Nottawa sandy loam, 0 to 3 percent slopes 
Elston sandy loam, 0 to 3 percent slopes 
Hillsdale sandy loam, 2 to 6 percent slopes 
Hillsdale sandy loam, 6 to 12 percent slopes 
Hillsdale sandy loam, 12 to 18 percent slopes 
Brady sandy loam, 0 to 2 percent slopes 
Granby sandy loam 

Sebewa loam 

Cohoctah loam 

Elmdale sandy loam, 1 to 6 percent slopes 
Teasdale sandy loam, 0 to 4 percent slopes 
Barry loam 

Houghton muck 

Bronson sandy loam, 0 to 3 percent slopes 
Matherton loam, 0 to 3 percent slopes 
Adrian muck 

Pits 

Palms muck 

Kalamazoo loam, 0 to 6 percent slopes 
Kalamazoo loam, 6 to 12 percent slopes 


Riddles sandy loam, 2 to 6 percent slopes 


Riddles sandy loam, 6 to 18 percent slopes 
Schoolcraft loam, 0 to 4 percent slopes 

Urban land-Oshtemo complex, 0 to 6 percent slopes 
Udorthents, loamy 

Dumps 

Urban land-Elston complex, 0 to 3 percent slopes 


National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


Farmstead, house 
(omit in urban areas) 

Church 

School 


Indian mound (label) 


Located object (label) 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 


Perennial, double line 

Perennial, single line 

Intermittent 

Drainage end 

Canals or ditches 
Double-line (label) 


Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 


Intermittent 


MISCELLANEOUS WATER FEATURES 


Marsh or swamp 
Spring 

Well, artesian 
Well, irrigation 


Wet spot < 3acresinsize 


ESCARPMENTS 


Bedrock WV VY YVY YYW NWV IVY YN 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


NovereeenenserenegeerreneN tran 


GULLY 


DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot. very stony spot 


Spot of cut and fill land up to 5 acres in size 


Ov8 ST:T 12895 


(Z #80ys suior) 1334 000 soz 


rom 


COUNTY 
1630 000 FEET 


(Joins sheet 7) 


SHEET NUMBER 1 


z 
< 
S 
z= 
2 
= 


ST. JOSEPH COUNTY, 


1615 000 FEET 


ALNNOO SSVO 


VAN BUREN 
COUNTY 


“powa Ajayewryordde ave ‘wmoys j1 °S19UN09 UOISIAIP pue| put S921) pid ajeuipI00) 
“sa!queSe Burjesedoo2 pue 62) HeAIESUOD [105 ‘aIMjnouBy yo ywoutsedag “s "7) ayy Aq Kyde/Bojoyd jeL198 p761 UO payidwos si dew siyy 


T “ON NWDIHOIN SALNNOD Hdasor ‘LS 


SHEET NUMBER 2 


MICHIGAN 


> 
fe 
ze 
=) 
[e) 
(Ss) 
= 
a 
rT] 
(2) 
fe) 
= 


ST. 


| 1650 000 FEET 


COUNTY 


KALAMAZOO 


(1 se0ys suor) 


H NHQJ Hd4s00 “LS 


6] UO pajidwos si dew siyy 


(¢ s90ys suior) 


4334 000 S0z 


Ov8 ST:T JB 


Joins sheet 8) 


1635 000 FEET 


Ov8 ST:T aje0S$ 


% 
1334 000 002 


1675 000 FEET 


(Joins sheet 9) 


3 


SHEET NUMBER 


z 
< 
9 
= 
Qo 
= 


ST. JOSEPH COUNTY, 


1655 000 FEET 


4334 000 O12 sc: (z 4@@ys suror) 


“pauorysod Ajayewnxordde aye 'uMoys |! 's/@uH09 UO|SIAIP pue| pUE S¥>") PUB a}eu1p1009 
“salouae Surjeiadoos pue B2iAJag UOHEAIASUOD |/05 Mody jo wawyyedag “s “Nay iq AydesBojoyd jeH1ae 7G] VO pajidwoo si dew siyy 


€ ‘ON NYOIHOIW “ALNIOD Hdasor “LS 


SHEET NUMBER 4 


JOSEPH COUNTY, MICHIGAN 


ST. 


1695 000 FEET 


1334000 O12 


de 


b ‘ON NVDIHOIN SALNNOD HdaSOr “LS 


“pauorjisod Ajayewixosdde ave ‘uMoys 41 'siauiod voIsiaip uz} pue SHoi) p18 ayeuips007) 
"sa1ua8e $u1je:ad009 pur aainag voeAiasuoy j105 ‘ainyjNoUBy 4o quauysedag “s “11 ay) Aq Ayde/Bojoyd jeviae p/G] Uo payidwoo si dew siyy 


SSL (¢ 420ys sulor) 


(€ 4804s suiof) 


Ov8 ST‘T aJe9S 


dn 
name 


we 


oe 6 ] 


a me ee ar ae et ee eee meld 


yo 


T1 680 000 FEET 


(Joins sheet 10) 


1334 000 002 


000 + 


% 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 5 


1700 000 FEET R. LOW. | R.9W. 
- : — ; ~ eas at 


210 000 FEET 


5 000 Feet 


ice and cooperating agencies. 


(Joins sheet 6) 


culture, Soil Conservati 


Coordinate grid ticks and land division comers, if shown, are approximately posi joned. 
715 840 


Scale 1 


wo 
So 
= 
z 
= 
Ss 
= 
= 
uo 
= 
= 
pes 
fz 
= 
5 
Ss 
ras) 
x 
a 
lo 
a 
S 
Lr | 
i= 
wn 


(Joins sheet 4) 


1000 


This map is compiled on 1974 aerial photography by the U. S. Department of 


200 000 FEET 


oe ee _ ; 


"(Joins sheet 11) 1715 000 FEET 


9 “ON NYOTHOIN SALNI09 Hdasor ‘LS 


“pavo!}1sod Ajayeunxosdce aye ‘umoys J! 'siawoa vorsiAIp pue| pue S¥a1) pLB ayeuipi009 
“sa19ua8e 3u1j2/0d009 pue sa1Alag UoNNeAIeSUOD j)05 ‘@ITINIUBy jo qwaupredag § “f ayy Aq Aydes2ojoyd jeuae p/6{ vO payidwo) si dew siyy 


CALHOUN 


ALNNOO HONVUd 


1334 000 S0z@ ae 


| 1735 000 FEET 


SHEET NUMBER 6 


z 
< 
9 
= 
9 
= 


ST. JOSEPH COUNTY, 


(Joins sheet 12) 


1720 000 FEET 


a 


(¢ yaays suior) 1334 000 002 


Ov8 ST:T aJ20S 000 ¢ 


Ov8 ST:T 8189 


(g 4204s sulor) 
ey | “3 


KX 
ot Pro, 


armas 


1 630 000 FEET _ 


“(Joins sheet 13) 


(Joins sheet 1) 


SHEET NUMBER 7 


MICHIGAN 


> 
f 
= 
= 
[e} 
(Ss) 
ei 
a 
lu 
72) 
(e) 
| 
ke 
7p) 


1615000 FEET 


<<. 
that Aas 


k ee 
AINNOO0 —-SSVO 


=o 


iplioers 
1334 000 00¢ 


“pavoiyisod Ajayewixoudde ave “umoYs |! 'S19UJ09 VOISIAIP ue) PU S421) pu ayeuipi007) 
*sajouade Bu!ye1ad009 pue 29) N@SUOD (105 ‘al! 4 yuawyedag “¢ “f) ayy Aq AyderBojoyd je119e 761 UO paj!dwod s} dew siyy 


ZL ‘ON NWDIHOIN SALNNOD HdaSOP “LS 


3 ON NYSTHIIN SALNAOD Hd¥soOr “LS 


“PavO}}|SOd Ajajew|xoudde aie “uMOoYs ji 'S19W09 UOISIAID pue] PUe yD} P'4B ayeUIPI007) 
“so1ua8e Bu1jeedo09 pue adiAJog uoryeaLasuog jog ‘asnyjnou8y 40 ywaujyedag 's “N) ay) hq AydesBojoud jeriae p76] uo payidwoo si dew siyy 


4334 000 002 


1 650 000 FEET 


SHEET NUMBER 8 


z 
< 
g 
= 
Oo 
= 


ST. JOSEPH COUNTY, 


" (Joins sheet 14) 


(Joins sheet 2) 


1635 000 FEET 


es veg 


(z seays sulor) 1334 000 061 


‘Taye 
(©) z 1924 000 S OreaT EslPes 000 T 000 » 
—<—<_—_—_—__ 


aW T 


Ov8 GT:T 329 


% 
(o1 422! 1334 000 061 


1675 000 FEET 


(Joins sheet 3) 
(Joins sheet 15) 


SHEET NUMBER 9 


a 
< 
9 
x= 
Q 
= 


ST. JOSEPH COUNTY, 


655 000 FEET 


4334 000 002 


“pauoljisod Ajajew!xoudde aye ‘umoys 41 °S:auJ09 UoIstAp pue| pue S421) pLiB ayeuIp100) 
“sa1guade Buijevadoos pue 2O1AIaG UOleALaSUOD {105 ‘aIm|NIN@y yo awYedag “s “N) ayy Aq AydesBo)o4d je119e p/6{ UO pajidwoo si dew siyy 


6 ‘ON NVOIHOIN SALNNOD HddsOe “LS 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 10 


1695 000 FEET 


5 000 Feet 


(Joins sheet 9) 
195 000 FEET 


i 
i 
i 
3 
3 
oe 


Scale 1:15 840 


(Joins sheet 11) 


F: 
3 
z 
z 
8s 
_ 
3 
& 
zs 
FA 
8 
5 
8s 
2 
| 
3 
2 
2 
A 
s 
a 
s 
5 
3 
@ 
z 
= 


190 000 FEET 


Ov8 ST:T a]29$ 


(Z 1 4@@y4s suror) 
7 7G 


1715 000 FEET 


(Joins sheet 5) 
(Joins sheet 17) 


SHEET NUMBER 11 


MICHIGAN 


> 
ke 
z 
> 
ro) 
ro) 
ae 
a 
Lu 
w 
fe) 
boa | 
re 
w 


nN ee Ce 


1700 000 FEET 


Zante 


‘SSL "1334 000 661 a (OL yoays suior) 


“pauoijisod Ajajewrxoudde aye 'uMOYs JI SJ@WOD UOISIAIP DUE) pue S¥QH-p! 
“sayouade Buryerdooo pue aoinsas /N@SUOX) MjNaiUdy jo wowpedag °s ‘Nay Aq AydesBo; PLGI UO pajidwos si dew siyy 


TT “ON NVOITHOIW ‘ALNNOD Hd3SOr “LS 


2t “ON NVOIHOIN SALNNOD Hd3SOr “LS 


“pavolyisod Ajayewixoudde aie ‘unoi J9U109 UOISIAIP pue] pue S¥o 11002) 
“sa1quade Buiyesadoo9 pue ao\ax NASUOD) |10§ ‘ain 40 quauyedag °¢ “f ayy Aq AyderBojoyd LG UO pajidwoo si dew siy 


1334000661, ‘SG ° ; BON 


1 735 000 FEET 


NUMBER 12 


SHEET 


z 
< 
9 
aa 
9 
= 


JOSEPH COUNTY, 


ST. 


(Joins sheet 6) 
(Joins sheet 18) 


rr 


1720 000 FEET 


a 
Pa le ret 


(LL jeoys suior) 1334 000 061 


Ove ST‘T ae: 
. = 000 T 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 13 


(Joins sheet 7) 
1615 000 FEET : ~ = ———— = ~ — 5 og * é SEs 


5 900 Feet 


T. 5S. 


(Joins sheet 14) 


185 000 FEET 


Scale 1:15 840 


<- 
a 
o 
= 
= 
= 
fa) 
= 
pa 
Oo 
= 
= 
* 
= 
= 
= 
=) 
5S 
o 
a 
wi 
a 
fo} 
a) 
b 
n 


g 
‘ 
i 
= 
8 
& 
2 
i 
3 
: 
2 
zs 
$ 
i 
3 
* 
z 
J 
: 
é 


COUNTY 


} 
: 
| 
3 
§ 
i 
i 
i 
3 
3 
i 
j 


Sno ene a em! pli Cee * 


180000 FEET 


(Joins sheet 19) ' 1 630 U0O FEET 


bI “ON NYSITHOIW SALNN09 Hd3¥sOr “LS 


‘pauolyisod Ajajewrxoidde ave ‘umoys 41 's19WI09 UOISIAIp puey pur sy21) PUB @yeulpioo) 
“sa1ua%e 81172190009 pue arinlas UONNeAI@suCd j1og ‘asmjno1By 40 awpedag “s 1) ayy Aq AydesBoj0yd jeisae 761 vo payidwoo si dew siyy 


1334000Get » “SG‘L (¢ 1 seays sulor) 


Be wr 


1650 000 FEET 


SHEET NUMBER 14 


z 
< 
Sg 
a 
° 
= 


R. 12 W. | R. 11 W. 


ST. JOSEPH COUNTY, 


(Joins sheet 8) 
(Joins sheet 20) 


1 635 000 FEET 


1334 000 O8T 


Ov8 ST:T a}e9g 
1984 000 S 000 T 
J 


Ove ST:T ajB0S 
000 T 


(91 #20ys surof) | 


1 675 000 FEET 


(Joins sheet 9) 


a 


SHEET NUMBER 15 


z 
< 
9 
=r 
S 
= 


JOSEPH COUNTY, 


ST. 


1 655 000 FEET 


hy 


(v1 #@@ys suior) 


*pauo}yisod Ajayewrxordde axe ‘uMoUs j! 'S1QW0D UOISIAIP puB| pue $49!) pli ayeuIp100) 
“sarouade Buryesadooo pue 2 iN i yd [e119@ p/ GT UO pajidwoo si dew siyy 


ST "ON NYODIHOIN S ALNNOD Hd3sor “1S 


QT “ON NWSIHOIN SALNN09 HdaSOP “LS 


pi JewIKoMdde Ge ‘UMOYS j1 'S1UIOD UOIS|AIP pue| pUE S¥91 ayeurpioog 
“sarouade 3urjeiadoos pue a2iaiag uonjeArasuog | 105 ‘aimyjnauBy yo ywawyedag °s “f) ay) Aq AyderBoj0yd jet1ae pyG{ UO pajidwoo si dew siyy 


1334 000 S81 'SS° (ZL 4204s suior) 
re y be [ 


1 695 000 FEET 


SHEET NUMBER 16 


z 
< 
o 
I 
o 
= 


ST. JOSEPH COUNTY, 


"1 680 000 FEET 


(Joins sheet 10) 


(Joins sheet 22) 


(G1 49045 swior) : 1334 000 08T 


IT ye 
32240006 Ov8 ST:T 9129S sae 


Ov8 ST:T aje0S 
000 T 


% 


(gL 42@Ys sulor) 1334 000 O8T 


* 


1715000 FEET 


(Joins sheet 11) 
(Joins sheet 23) 


SHEET NUMBER 17 


=| 
or 
x 
z 
2g 
ind 


MICHIGAN 


ST. JOSEPH COUNTY, 


1700 000 FEET 


13340008 |"§ G*L (91 4e0ys suor) 


“pavoryisod Ajayewixoxdde a1e ‘uMOYS 41 'S/9UOD UOISIAIP Pua] Pu $49!) PLB ayeUipI00D 
“sarouaSe Suiyeiadoo? pue ed1nleg Uo}eAlesuo) |105 ‘asm inau/By jo yuawpedag “5 “f| ayy ‘Ag Aydeioyoyd je1vae p76] U0 pajidwor si dew siqy 


ZT “ON NWOIHOIN SALNNOD Hd3SOP “Ls 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 18 


(Joins sheet 12) : . : 1735 000 FEET 


5 000 Feet 


185 000 FEET 


(Joins sheet 17) 
NO. 18 


cept eS py 19 eeatieier Baer > 


8 
§ 
7 
z 
8 
3 
5 
s 
5 
é 
4 
3 
2 
£ 
= 
= 
= 
3 


rid ticks and land division corners, if shown, are approximately positioned, 
ST. JOSEPH COUNTY, MICHIGAN 


Scale 1:15 840 
COUNTY 


~ BRANCH 
This map is compiled on 1974 aerial 


180 000 FEET 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 19 


5 000 Feet 


(esi pcr ip 


\ 


175 000 FEET 


i| Conservation Service and cooperating agencies. 
approximately positioned. 


(Joins sheet 20) 


Scale 1:15 840 


a 
4 
oO 
= 
= 
= 
Ss 
1 
= 
= 
= 
= 
> 
i= 
= 
=] 
So 
o 
se 
a 
rrr 
a 
o 
ba J 
EE 
nv 


Coordinate grid ticks and land division comers, 


(Joins sheet 18) 


This map is compiled on 1974 aerial photography by the U. S. Department o 


1 630 000 FEET 


O2 ‘ON NYDIHDIW SALNNOD Hdasor “LS 


“Pavo!yts0d Ajajewrxoudde aye ‘uMOYS j! 'S19UI09 UOIS|AIp pue| pue S¥D1} PLB a) 


(Joins sheet 21) 
a 7 “ 


1 650 000 FEET 


SHEET NUMBER 20 


Zz 
= 
9 
xr 
iS) 
= 


ST. JOSEPH COUNTY, 


(Joins sheet 14) 
(Joins sheet 26) 


1635 000 FEET 


Sa 


(61 420ys sulor) 1334 000 021 


“Te 
a deli 000 1 000 € 


SHEET NUMBER 21 


MICHIGAN 


ST. JOSEPH COUNTY, 


(Joins sheet 15) 


1655 000 FEET 


ws 


4984 000S 


Ove ST:T 8129S 
000 T 


loins sheet 22) 


ee a ee 


tee 


rind 


le ee 


“pavoryisod Ajayewrxaudde ave “waoys J! ’S1@UI0 UOISIAIP pue| PUR S¥DI] PLIB ayeuip00c) 
“sarauade §uijeiadoos pue ad1nlag uolyeAiesuog {105 ‘@imyjnauy yo yuauysedag *s “/) ay) Aq Ayder8o)0yd jeLI9e 161 VO palidwo si dew si4) 


12 ‘ON NVOIHOIW “ALNNOD Hd3SOr “LS 


000 2 


A 


1334000 O/T 


000 E 


000 S 


1675 000 FEET 


(Joins sheet 27) 


22 “ON NVOIHOIW *ALNNOD Hd 


“pauoryisod Ajajewixoudde aye ‘uMoys JI ‘s1aUI0D UOISIAIp pue| pue SyD1) |1p1009) 
“sojua8e 8uiyeiadoo9 pue a91Alag UONeAIAsUOD |105 ‘asmndi4By jo juaUNNEdag °s “f) ayy Aq AydesBOVO Je P/E] UO pajidwioa si dew siy, 


1334 00021 ‘S9° (Joins sheet 23) 


{ 1.695.000 FEET 


+ 

& "x 
ee eee, "tae Baek og) OF we pe ON 
~avi para : fecree 22 at. a ‘ 


SHEET NUMBER) 22 


z 
< 
9 
I 
iS) 
= 


JOSEPH COUNTY, 


ST. 


~ oe 
sot 
1 680 000 FEET 


2 


a oe 


(Joins sheet 16) 
(Joins sheet 28) 


(Lz 420y4s suor) 
Ov8 ST:T 8129S 


Ov8 ST:T a]e9$ 
000 T 


(yz soays suf) 1334 000 OZT 
a Se aay f 
. ‘ ~ \ ‘ 


4 
rs 
at ea UE ee nti 8 


> 3s 
oF 


Bate 


1715 000 FEET 


(Joins sheet 17) 
(Joins sheet 29) 


SHEET NUMBER 23 


MICHIGAN 


s 
| ed 
z 
5 
re) 
re) 
xz 
a 
lu 
i?2) 
re) 
= 
a 


| 1.700 000 FEET 


1334 000 SAT 7 . (zz 4@ays sujor) 


"pavolyisod Ajayew!xoudde ave ‘uwoys || "s1au09 VOISIAIp pu) pue Sx21) PUB ayeuIpI009 
“sarquae Bu1yeradooa pue adiniag YoHeAI@sUED |10g ‘aIMy|NDUBY 40 ywauyedag “5 “1 ayy Aq AydexBOpoYd jeL9e p76] UO payrdwed si dew si4y 


€2 ‘ON NWOTHOIW ALNNOD Hd3sor “1S 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 


(Joins sheet 18) q 1735 000 FEET 


a 


5 000 Feet 
oF 


175 000 FEET 


‘ooperating agencies. 


BAe ata: 
treet Ie < 
~ —) . 


Scale 1:15 840 
ST, JOSEPH COUNTY, M 


COUNTY 


: 
: 
= 
5 
3 
E 
5 
3 
= 
H 
3 


(Joins sheet 23) 


2 
5 
Bq 
2 
3 
§ 
j 
3 
¢ 
2 
2 
: 
a 
3 
gz 
2 
2 
& 
=z 
3 
a 
s 
z 
s 
s 
2 
= 
3 
3 
= 
2 
= 


BRANCH 


170 000 FEET 


1 720 000 FEET (Joins sheet 30) 


SHEET NUMBER) 25 


z 
< 
S 
— 
2 
= 


JOSEPH COUNTY, 


ST. 


(Joins sheet 19) 


1615 000 FEET 


Ov8 ST:T a/e95 
000 T 


(92 #80ys suror) 


, 


1334 000 $9T sol *LNNOO "SSVO 


“pauoryysod Ajayewyxordde 4}{ 'S1@WO UOISIAIP Pua] pue SH911 


*sa1uade Buryeiadoos pue sd1Alag UOIeAL@sUO |105 ‘any Jo qwuauysedag “s “11 ayy Aq Aydesdojo PGT UO pajidwo si dew siy) 


“ALNNOD Hddsoe “LS 


1630 000 FEET 


(Joins sheet 31) 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 26 


(Joins sheet 20) 
1 eo Soe 


oe 


5 OOO Feet 


165 000 FEET 


(Joins sheet 25) 
NO. 26 


€ approximately positioned. 


5 
= 
2 
g 
& 
8 
8 
Es 
= 
3 
5 
= 
5 
EH 
& 
3 
é 
2 


TY, MICHIGAN 


Scale 1:15 840 


\al photography by the U. S. Department of 
T. JOSEPH C 


(Joins sheet 27) 
¢ 


Coordinate grid ticks and land division corner 


This map is compiled on 1974 


160 000 FEET 


1635 000 FEET (Joins sheet 32) 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 27 


(Joins sheet 21) 


5 000 Feet 


165 000 FEET 


NO. 27 
(Joins sheet 28) 


=z 
oO 
= 
x= 
oS 
= 

. 
> 
= 
Zz 
=. 


¢ 
: 
2 
/ 
8 
& 
z 
a 
} 
z 
= 
H 
£ 
z 
é 
z 
2 
: 
z 


ST. JOSEPH C 
Scale 1:15 840 


i 
: 
3 
& 
i 
: 
§ 
3 
= 


(Joins sheet 26) 


160 000 FEET 


sie, ,, 7. 
(Joins sheet 33) 1675 000 FEET 


JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 28 


(Joins sheet 22) 1 695 000 FEET 


5 000 Feet 


165 000 FEET 


(Joins sheet 27) 
NO, 28 


, are approximately positioned. 


culture, Soil Conservation Service and cooperating agencies. 


Scale 1:15 840 
icks and land division comers, 


= 
i. 
GS 
= 
= 
So 
= 
= 
= 
= 
= 
> 
3 
fs) 
x= 
a 
w 
a 
i=) 
5 
_ 
un 


(Joins sheet 29) 


1000 
This map is compiled on 1974 aerial photography by the U. S. Department of 


‘ ‘ pe he ONG 
Leo Wit Re iebtcaabapygeae ony 236 


160 000 FEET 


tale. 


1675 000 FEET (Joins sheet 34) 


Ov8 ST:T ajB9g 
¥24 000S 0 


i _———SSS"™»S=================s____—!==-—H= 


(O€ 404s suor) 


1715000 FEET 


(Joins sheet 23) 
(Joins sheet 35) 


SHEET NUMBER 29 


z 
< 
9 
= 
Oo 
= 


ST. JOSEPH COUNTY, 


1700 000 FEET 


ent \ ie 


1334 000 S9T $9" (9z s@eys suror) 


“pauoryisod Ajayew)xoxdde ave ‘umoys j1 'S19WN09 UOISIAIP PUB} PU S41) Pi 
“saraueBe Sunyesadoos pue a|Alas woneAiasudg (10 ' wowsedeg °s f) au Aq AydeiBojoyd je119e p76] U0 pojidwoo si dew Siu) 


62 “ON NYSIHIIW SALNNOD Hdasor “LS 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 30 


EET 


5 000 Feet 


165 000 FEET 


Service and cooperating agencies. 


(Joins sheet 29) 
NO. 30 


ns 


ee a ee ee 


Scale 1:15 840 


ST. JOSEPH COUNTY, MICHIGAN 


COUNTY 


i 
i 
A 
§ 
3 
3 
z 
3 
& 
2 
g 


1000 


& 
3 
s 
2 
2 
= 
= 
2 
= 
3 
= 
s 
= 
B 
8 
2 
g 
3 
2 
2 
= 


BRANCH 


160 000 FEET 


é yy A 


1 720 000 FEET (Joins sheet 


OS ST:T aje0g 
000 I 
% 


(Ze 4904s sUIOL : 1334 000 081 


1 630 000 FEET 


(Joins sheet 25) 
(Joins sheet 37) 


SHEET NUMBER 31 


z 
< 
9 
ae 
o 
= 


ST. JOSEPH COUNTY, 


1615 000 FEET 


a 
* 
y 


] 


1334 000 SST Ty ALNNOO 


*pauoiyisod Ajayewixosdde axe ‘uMoUs }| 'SiaUOD UOIS|AID pue) pue SH91) PLB ay 
*sarguade Buiyesadoo9 pue sa1Aag UONEAIASUDD |105 ‘aIMynDUBy yo ywauledag “s “f) ayy Aq Aydes! pajidwoo si dew siyy 


T€ ‘ON NVOSTHIIN ‘ALNNOD HdasOr “LS 


2€ "ON NYOIHOIW SALNNOD Hd3SOP “LS 


“pavolyisod Ajayewixoudde ave ‘umoys j1 ‘s1aW09 
“sayauade Bu1e19d009 pue aaiAag UOREAIASUOD |105 ‘ain)jn2By jo juew}edag 


1334 000 SST (ge ee ld 


patel 


1650 000 FEET 


SHEET NUMBER 32 


z 
=< 
© 
ae 
o 
= 


ST. JOSEPH COUNTY, 


(Joins sheet 26) 


(LE 480Ys sulor) 
Ov8 ST:T a]129S 


4334 000 0ST 


ry 


(Joins sheet 38) 


1 635 000 FEET 


SHEET NUMBER 33 


z 
< 
9 
= 
9 
= 


ST. JOSEPH COUNTY, 


(Joins sheet 27) 


Wea 


\ 


i 655 000 FEET 


1334 000 SST 


Ov8 ST:T a]29$ 


(pe says suror) 


V 


” 


41334 000 0S1 


(ze oays suo) 


“pauoyyisod Ajayewxoulde ave ‘uMoys j1 °S19U09 UOISIAIp pur] pue S421] 
"sa}ouafe Bu1ye19d009 pue e0/Alag UOINEAIBSUOD |105 ‘aiM|jnoL/By 40 juawyedag “s “1 ay) Aq AyderBO}0 


€€ “ON 


NVOIHOIW “ALNNOD HdasOr “1S 


'p100)) 
8 4/61 UO payjdwos si Bw SiYy 


1675 000 FEET 


(Joins sheet 39) 


JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 34 


1 695 000 FEET 


5 000 Feet 


155 000 FEET 


(Joins sheet 33) 
NC. 34 


re, Soil Conservation Service and cooperating agencies. 
proximately positioned. 


Scale 1:15 840 


= 
GS 
= 
eed 
oO 
= 
= 

” 
Se 
= 
5S 
S 
oS 
a 
a 
lu 
n 
oS 
53 
- 
n 


SERS ERIE TET: 


Coordinate grid ticks and land division corners, i 


(Joins sheet 35) 


150 000 FEET 
This map 1s compiled on 1974 aerial photography by the U. S. Department of Agr 


1675 000 FEET (Joins sheet 40) 


Ov8 ST:T ale 
000 T 


% 


(9¢ seays suior) 1334 000061 


7 & 


(Joins-sheet 41) 


SHEET NUMBER 35 


.10W. | R.9W. 


MICHIGAN 


a 
j- 
Zz 
—) 
fe) 
oO 
x= 
a 
WW 
72) 
fe) 
om) 
a 


1700 000 FEET 


1334 000 SST $9: (ye 4204s suror 


“pauoiy sod Ajayewixoudde axe ‘umoys {1 'ssawod LOISIAIP pue) pue S4o1} pisd ayeUIpI00) 
“sa1ua8e Bu1je1ad009 pue aainias uoljeniesuc) 7 1iBy Jo uaunedag “s "1 ay) Aq AydesB0}01 bL61 UO pojiduoo si dew siy 


GE “ON NVITHOIN “ALNNOD HdaSOr “LS 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 36 


(Joins sheet 30) i : 1 735 000 FEET 


5 000 Feet 


155 000 FEET 


oS ; 

Gnaeus at oa ob } 
5p Baer ERT 
- “ 4 


(Joins sheet 35) 


ticks and land division corners, if shown, are approximately positioned, 
JOSEPH COUNTY, MICHIGAN NO. 36 


3 
st 
5 
i! 
r 
J 
= 
& 
5 
2 
2 
5 
5 
g 
3 
§ 
3 
3 
i 
s 
= 
2 
= 
2 
= 


Scale 1:15 840 


Coordi 
Sk, 


150 000 FEET 


This map is compiled on 1974 


COUNTY 


BRANCH 


ie 


720,000 FEET (Joins sheet 42) 


® . waneat Ove ST:T a120g 


ant ¥ 


4334 000 Ovt 


—_ * 


1630 000 FEET 


€ 


“<> 


(Joins sheet 31) 
(Joins sheet 43) 


reeigetens 


SHEET NUMBER 37 


z 
< 
© 
Be 
° 
= 


ST. JOSEPH COUNTY, 


1615 000 FEET 


1334 000 Spt ; 
(9€ 4aays suior) ALNNOO Ssvo 


“pavoryisod Ajayewrxoidde aye “umoys |! 'S19U209 UOISIAI pue] pue S¥I1) pLud ayeU!pI00] 
“soravae Bujjevadoo pue ao1Arag vOReAIasuog |105 ‘ainyjnauy yo waujsedag °s “f] a4) Aq AydeiBo}oyd e1uee 7/61 Uo palidwoo si dew Siu) 


Z€ ‘ON NYOIHOIW “ALNNOD Hddsor “1S 


8€ "ON NVOIHIIW *ALNNOD Hd3sor “LS 


“pavontsod Ajayewrxoidde axe ‘umoys j! “S1@w09 VOISIAIp Pu] PUB S¥21] pI 
“se1qua8e 8u)je1ad003 pue aa1nias UONEAIASUOD [105 ‘aimjna|1y Jo wowpedag “s “N ay Aq Aydes80joud jeiae $16] vo pajidwos si dew siyy 


(6€ #e0ys suor) 
1334 000 SbT aa 


poe 


1650 000 FEET 


SHEET NUMBER 38 


= 
< 
g 
a 
a 
= 


R.12W. | R.11W. 


ST. JOSEPH COUNTY, 


1635 000 FEET 


(Joins sheet 32) 
(Joins sheet 44) 


talent” 263) ‘ 
ee pa 
oe 


(ze 4oays suo) 4334 000 OPT 


a einen Ov8 ST:T a]89§ 


NO. 39 


ST. JOSEPH COUNTY, MICHIGAN 


This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division comers, if shown, are approximately positioned. 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 39 


1655 000 FEET _ R. 1] W. 


145 000 FEET 


(Joins sheet 40) 


(Joins sheet 38) 


140 000 FEET 


PPR oa 


= 2 : 
x 1670 000 FEET (Joins sheet 45) 


1 Mile 


Y% 


5 000 Feet 


Scale 1:15 840 


fe) 
8 


4000 3 000 2 000 


5 000 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 40 


: (Joins heet 34) 1695 000 FEET _ 
% > a 
4 


5 000 Feet 


145 000 FEET 


Service and cooperating agencies. 


(Joins sheet 39) 
NO. 40 


Scale 1:15 840 


(Joins sheet 41) 


= 
= 
Ss 
= 
x= 
Co 
= 
= 
- 
> 
i= 
= 
~ 
Ss 
So 
x 
a 
rm 
wn 
cS 
bis) 
rs 
n“ 


140 000 FEET 


This map is compiled on 1974 


& 


1675 000 FEET 


ST. JOSEPH COUNTY, MICHIGAN NO. 41 


This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


ti 


Coordinate grid ticks and land division corners, if shown, ate approximately 


145 000 FEET 


(Joins sheet 40) 


ah 


1700 000 FEET 


Re 


&. 


ST. 


JOSEPH COUNTY, MICHIGAN 


SHEET NUMBER 41 


(Joins sheet 35) 


ih 


1715 000 FEET 


(Joins sheet 42) 


140 000 FEET 


1 Mile 


5 000 Feet 


Y% 
3 000 2000 1000 
Scale 1:15 840 


4000 


5000 


2v “ON NVDIHOIN SALNN09 Hdasor “LS 


Ajayew)xoidde aye ‘umoys j1 's1awoD voIsIAIp puey puk $yO/) plu ayeuIpI00) 
JRAOSUOD 105 auminduBy jo juowpedag 's 1) ay) Aq AydeBojoud jeriae p/6{ UO pajidwoo si dew siyy 


i) 


1334 000 Spt $2" ALNNOO HONVud 


1735 000 FEET 


SHEET NUMBER 42 


za 
< 
9 
L 
o 
= 


ST. JOSEPH COUNTY, 


(Joins sheet 36) 
(Joins sheet 48) 


1720 000 FEET 


(L¥ 4@0Ys:sulor) 1334 000 0¢1 


Ov8 ST:T a129$ 
124 000 S 


Z—<———_ 


iT3ye 
@) 3984 000 S chia sali 000 1 
i 
aw T 


(yy 4904s suror) 


1 630 000 FEET 


(Joins sheet 37) 
(Joins sheet 49) 


SHEET NUMBER 43 


z 
< 
9 
=r 
<) 
= 


ST. JOSEPH COUNTY, 


1615 000 FEET 


1334 000 S€1 : — - u TN 


“pauoryisod Ajayewxosdde ave ‘waoYs ji ‘SiauI09 UOISIAP pue| PUe 18 ayeuipi007) 
“sarnuade Bu)yesado09 pue @o1Alag uo}eAl@suog [10g ‘aim noui@y jo waunedag “¢ “1 axy Aq e198 p/6{ UO pajidwoo s! dew stu) 


€b ‘ON NVOIHOIN ‘ALNNOD HdasOr “LS 


ty ‘ON NYSIHOIN ALNNOD HdaSOr “LS 


‘pavo!yisod Ajajew node ave ‘WMOYS j1 “S19UI09 UOISIAIP pue| pue $¥9!} PUB ajeuIpi00) 
"S@1Ua8e BuNesad002 pue adiKlas UONeALasuO j10g ‘asmjna1iBy jo uounsedag “¢ ‘f) ayy Aq KydesBOyOyd Jeuae 5/51 uo pajiduioa si dew siqy 


1334 000 SET i : (Sr 4 
_ = : - a 


1650 000 FEET 


SHEET NUMBER 44 


z 

o = 
+ S 
2 oe 
= = 


R. 12 W. 


ST. JOSEPH COUNTY, 


1635 000 FEET 


(Joins sheet 38) 
(Joins sheet 50) 


1334 0000€T 


Ov8 ST:T a]29S 
ooo T 


pe Ov8 ST:1 8189S 

39 

©) z . 3824 00! 
a T ro) 


(gp s@0ys suior) 1334 000 0€T | 


(Joins sheet 39) 
(Joins sheet 51) 


SHEET NUMBER 45 


z 
< 
gS 
ne 
=) 
= 


JOSEPH COUNTY, 


ST. 


1 655 000 FEET 


= 


; (vy yooys suror) 


“pauc})isod Ajayewrvoudde aie “uAoys }1 °s19400 uoySiA:p pue| pue Sy91j pLiB ayeuipi00) 
“saiouade Buryesedood pue adiAleg UONEALESUOD |10g ‘a/N) nay yo juawyvedag ‘s “f) ayy Aq AydeBoyoyd jelsae p76] UO pajidwoo si dew si, 


Sp “ON NVOIHOIW SALNI09 HdaSOr “LS 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 46 


(Joins sheet 40) 
79 See _ z : : - - : eee : : : : 1695 000 FEET 


5 000 Feet 


iS a 
135 000 FEET 


ae. na 


o 


me | me 


(Joins sheet 45) 


a iy? a ‘oie ‘ A 
$ Wee -& 


« 2 

1B \ aw a oa ach 9 
TS A dma a eae +e - 
q A! Sr Ley, TF 
wees Fri. Pe J 


130 000 FEET 
ST. JOSEPH COUNTY, MICHIGAN NO. 46 


i 
2 
= 
z 
= 
i 
= 
5 
3 
5 
5 
E 
= 
2 
2 
2 
3 
8 


efi py: 


rt wy 


aU B 


— aE 
J 
— 

; 


Le | 7 


3 
z 
ce 
2 
5 
8 
2 
g 
5 
s 
5 
& 
3 
2 
3 
2 
= 
: 
a 
Fr} 
z= 
2 
= 
® 
= 
s 
= 
= 
Ss 
3 
§ 
e 
é€ 
: 
= 


a 


3284 000S Ov8 ST:T 8129S 


[e) 


(ay y90ys susor) 1334 000 0&1 


a 


1715 000 FEET 


SHEET NUMBER 47 


MICHIGAN 


> 
- 
Zz 
= 
Oo 
1S) 
xc 
ao 
lu 
n 
ie) 
> 
— 
n 


1700 000 FEET 


ga ee: Shoal 


11334 000 SEL 


“pauo}y)sod Ajayew)xoidde aye ‘wmoys j1 'S/9WN09 UOIStAlp pue| pu S421) PLB @}euIpI00) 
“so louede Burjevado0 pue eo/Aleg WO) VeAIaSUOD | By 40 juawpedag °¢ “ayy Aq AydesBojod jels2e 7/61 VO pa|sdwoo si dew siq, 


Zv ‘ON NVOIHOIN SALNNOD Hd3SOr *LS 


JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 48 


1735 000 FEET 


5 000 Feet 


135 000 FEET 


(Joins sheet 47) 
NO. 4€ 


3 
s 
: 
3 
A 
g 
i 
8 
& 


UNTY , MICHIGAN 


130 000 FEET 


Scale 1:15 840 


This map is compiled on 1974 


‘COUNTY 


BRANCH 


Ov8 ST:T aje9g 


fe) 


4334 000 02T 


! 1630 000 FEET 


(Joins sheet 55) 


(Joins sheet 43) 


SHEET NUMBER 49 


z 
< 
= 
Be 
o 
= 


ST. JOSEPH COUNTY, 


1615000 FEET 


ALNNOO SSVO 


“pauoijisod Ajayewixosdde aie ‘wMoYs 41 'S12W02 UOISIAIP pue| PLE S49!) pu ayeurpi009 
Jo quewpedeg °s “1 ayy Aq AydesBoyoyd jerae p7g1 UO pajidwion si dew siy, 


*ALNNOI HdaSOr “LS 


Us UN NVJLHJIW “ALNIIUJ Hddsul’ “Ls 


“pauoljisod Ajajewixoudde aie ‘wmoys 41 'S19UI09 UOISIAIp puey pue $491} PUB ayeuIpi009, 
“Sajauade Burjeiadoos pue a0/Alag voNeALaSUO. |105 ‘aIMjnoUBy Jo ewYedad °s “f) ay) Aq AydesBo}0yd Jee p76] uo pajidwos si dew siyy 


1334 000 SZT x : (1g 490ys sulor) 


7 


1650 000 FEET 


SHEET NUMBER 50 


z 
< 
3 
aa 
o 
= 


ST. JOSEPH COUNTY, 


2 eS 
(Joins sheet 56) 


*3 


e 


bs 


Sty: 


1635 000 FEET 


’ 
= 5] ee Vwi 
a} oh, 


“s 


bacoalth ik Ln et Sn 


(6p 490Ys suior) 1334 000 02 


Ov8 ST:T aje9¢ 


Ove ST:T 81295 
0001 


(Zg 498y4s sujor) 1334 000 OzT 


(Joins sheet 45) 
(Joins sheet 57) 


1670000 FEET 


SHEET NUMBER 51 


z 
< 
© 
= 
iS) 
= 


JOSEPH COUNTY, 


SI. 


1655 000 FEET 


Si 
yaeerereresy 0 < 


"1934 000 S2t ; ; = ; (og says suror) 


a isod | xoudde a1 ‘UMOYS j2U109 WOISIAIP pue| Pue Sx!) PLB 1p100), 


TS “ON NYDIHIIW ‘ALNNOD HdaSOr “1S 


2G “ON NVOIHIIW SALNNOD HAsO? “1S 


‘Ajayewxosdde axe ‘umoys J) ‘sJ@WOD UOISIAIp pue| pUe 


133400021 5 ; (€g #e0ys sor) 


1695 000 FEET 


SHEET NUMBER 52 


4 
Qo 
x 
Q 
= 


JOSEPH COUNTY, 


ST. 


i 
SPA 
runners 


y 
et) 


(Joins sheet 46) 
(Joins sheet 58) 


1675 000 FEET 


Ov8 ST:T 812895 


ST. JOSEPH COUNTY. MICHIGAN — SHEET NUMBER 53 


R.10W. | R.OW. (Joins sheet 47) 
, = — = 7 P, = 7: 7 7 a pyr 7 ~ 7 


1 Re 


5 000 Feet 


125 000 FEET 


‘ice and cooperating agencies. 


yi hone + 
. 


re 
(Joins sheet 54) 


Scale 1:15 840 


Ge) 
wo 
° 
= 
= 
<= 
Ss 
Lond 
= 
SG 
= 
= 
> 
= 
=a 
=> 
S 
oO 
— 
a. 
lu 
n 
ro] 
5 
Kb 
n” 


? 
a 
gi 
as 
if 
Bs 
38 
3% 
33 
i 
3 
ze 
s 
3 
i 
a 
: 


(Joins sheet 52) 


te 
Oe ITN 
a ox pS ti 
rm io he 


Sy ae 


A Fe 


(Joins sheet 59) 1715 000 FEET 


bS ‘ON NWSTHIIW SALNNOI Hd3¥sOr “LS 


“pauorisod Ajajewixoudde ase ume J8U09 UOISIAIP pUE| PUB S491) Pus ayeuipi00) 
“So1nua8e Buije1ad009 pue 391Aag UONEAIASUOD |105 ‘aim)jnd1N3y jo jawedag “s “7 ay) Aq Aydes8ojoud jeiiae p/¢{ Uo pajidwoo si dew siyy 


1334 000 S2T 


ALNNOO HONVUd 


1735 000 FEET 


cin, \ 


ae cee > 


SHEET NUMBER 54 


z 
< 
9 
= 
9 
= 


ST. JOSEPH COUNTY, 


(Joins sheet 48) 
(Joins sheet 60) 


’ 


“(eg 4904s sulor) 


:T 3: 
‘espe Ov8 ST:T a]e9g 


Ov8 ST:T a1e9S 
000 T 


% 
(9¢ so0ys suor) a 1334 000 SOT 


(Joins sheet 49) 
(Joins sheet 62) 


SHEET NUMBER 55 


rs 


Ab ica fs 


: ae 
Se 


MICHIGAN 


Zz 
D> 
o 
1S) 
x 
oa 
uu 
2) 
ie) 
s 
= 
n 


ish 
ey oa 


a Ree 


i 


1 615 000 FEET 


(¢ 1 49@ys “4yasus suror) 


“pauo|y!s0d Ajayewtxoidde aye ‘umoYs j| "S1aWH09 UOISIAIp pue| pue S491} pL ayeuIpi00) 
“sarquade duijesadooo pue aoiAlag voryeAiasuoy 105 ‘aimjnauBy yo ywaupedag “s “f] ay Aq AydesBojoyd ieuae pz6{ vo pajidwoo si dew si, 


$$ "ON NVOIHDIW “ALNN09 Hd3sor “LS 


“soloua8e Buyjesado09 pue ao1A1as UO! uo pajidwios si dew siyy 


1334 000 SIT 


SHEET NUMBER 56 


Zz 
x 
g 
<= 
9 
= 


ST. JOSEPH COUNTY, 


ou) | + 


(Joins sheet 50) 
(Joins sheet 63) 


1635 000 FEET 


4 
(gg 4@0ys suior) 


Ov8 ST:T 8129S 
324 000 S 000 T 


Ove ST:T a]295 


% 


1334000 SOT | 


Saud 


(Joins sheet 51) 
SN re As 


a (Joins sheet 64) 


1 670 000 FEET 


SHEET NU 


z 
< 
9 
= 
2 
= 


JOSEPH COUNTY, 


ST. 


1665 000 FEET 


1 occa 


1334 000 STT . ‘ (9g says suior) 


“pauonyisod Ajayewrwoidde ae “umoYs 1 'S19WN09 UO!SIAIP puB| Pu S491} PLB ayeU!p100 
“$01ua8e Bunje19d009 pue s21Alas UONeAISUOD [105 “a/M\NO1/By jo juowedeg “s “1 a Aq AyderBojoyd je11ae p76] UO pajidwod si dew Sty, 


£5 “ON NYDIHOIW ‘ALNNOD Hd3SOr “LS 


SHEET NUMBER 58 


z 
< 
o 
am 
o 
= 


JOSEPH COUNTY, 


ST. 


41334 000 SIT 


a 


1695 000 FEET 


(Joins sheet 52) 


z= 


it Le 


3294 OOO S 


89 "ON NYDIHOIN “ALNNOD Hdasor “LS 


“pauoly/sod Ajeyewxoudde aye ‘umoys J) ‘s1au09 wots’ 


*so12ua8e Guljesadoo9 pur adinieg vorjeAsasuo; |105 


(6 420ys stor) 
— RLG 


Tri F 
CA TATE . 
a ay 
wor 


Ov8 ST:T 9189 


1334 000 SOT 


000 v 


(Joins sheet 65) 


1675 000 FEET 


ST. JOSEPH COUNTY, MICHIGAN — SHEET NUMBER 59 


1700 000 FEET i : (Joins sheet 53) 


{- OR te 7 Ex j ° : 7 ‘ mie ot yF 22. : pres n - ; ye r a 
i * D 


115.000 FEET 


5 000 Feet 


PAs Way 
Aap, ger! Berane 


Conservation Service and cooperating agencies. 
Hi oor 


(Joins sheet 60) 


. Department of Agricultur 


Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


Leal 
Ye) 
= 
=z 
=z 
= 
Ss 
= 
po 
i 
= 
= 
. 
ree 
= 
= 
> 
Ss 
o 
= 
a 
ud 
co) 
co] 


Scale 1:15 840 


ST. 


This map is compiled on 1974 aerial photography by the U. 


(Joins sheet 58) 


ah acme Sanity seat hn I 


\ Seog. m 
ese ee ; 


105 000 FEET 


1715000 FEET 


09 ‘ON NWOIHDIN ‘ALNIO9 Hddsor “LS 


“pavoijisod Ajayewixosdde aye ‘uMoYs J! 'S1aW09 UOISIAIP pue| pue S421) PLiB ayeUIpI00> 
"sa19ua8e 8uNje/ad00) pue adIAag UOEAIASUOD |10f ‘aIININBy yo awyedag °s “1) ay) Aq AydeNBojayd jeW19e bLGI WO payidwor si dew siyy 


1334000011 j “S81 


| 1.735 000 FEET 


SHEET NUMBER 60 


z 

=d { 
= i 
< t 
o ~ 
= + 


mae 


x 


ST. JOSEPH COUNTY, 


(Joins sheet 54) 
(Joins sheet 67) 


1720 000 FEET 


| EAE sy AEST Sat 


"(65 4904s suior) 


Ov8 ST:T 8129S 


3224 000S 
Qo 
aIW T 


() z ~ 3884 000 000 I 000 z 000 € 000 b 


SHEET NUMBER 61 


MICHIGAN 


JOSEPH COUNTY, 


ST. 


Ov8 ST:T 8129S 


aliW T i) % % % 
(z9 4204s sulor) 


1334 000 S6 


j 


(Joins inset) 
1610 000 FEET 


R. 13 W. 


1605 000 FEET 


: oe m 
1334 000 Sot Sg 


‘L 


(gg 4eeys sujor) 1334 000 O1T 


aw 


R. 13 W. 


1 605 000 FEET 


1334 000 SIT ; : “$b 


“pauoryisod Ajayewxoudde ave ‘umoys j1 'siauioa uoIsiAlp pue| pue $¥2N PLB ayeUIpI00) 
‘soroua8e Bunyesadoo9 pue 291Aveg uoreAlasuog /0§ ‘@inyjno1i8y yo wawyedad “s “N ayy Aq AydesBoJOUd jeti08 p/61 UO paliduod s1 dew siqy. 


19 ‘ON NYOIHOIN SALNN09 Hd3sOr “LS 


000 S 


1610000 FEET 


powo 
“so1uaBe Buijesadoos pue a1 


4334 000 SOT 


1630 000 FEET 


SHEET NUMBER 62 


z 
=< 
g 
Tr 
o 
= 


ST. JOSEPH COUNTY, 


1615 000 FEET 


(Joins sheet 55) 


“we 
(L 9 yooys suior) 1334 000 S6 


Ov8 ST:T 81295 
1984 000S 000 ¢ 


a 


Ov8 ST:T 8189S 
000 T 


% 


(79 says suior) 1334 000 $6 


1 650 000 FEET 


(Joins sheet 56) 


SHEET NUMBER 63 


Zz 
=< 
9 
PS 
< 
= 


JOSEPH COUNTY, 


ST. 


1635 000 FEET 


1334 000 SOT 


“pauoinisod Kjayewixosdde ave ‘wmoys |! 'S19W09 UOISIAIP Pue| Pue s¥91} PL1B ajeuIpI00D 
“saraua8e Buyjesado09 pue aoinles vorjeniasuo; j10§ ‘aim no1iBy 4o ywawyedag °s "7) ax Aq AydesBojOYs 161 vO pajidwoa si dew siyy 


€9 "ON NWOIHOIW ‘ALNN0 Hd3sor “LS 


SHEET NUMBER 64 


MICHIGAN 


ST. JOSEPH COUNTY, 


1670 000 FEET 


R. 11 W. 


(Joins sheet 57) 


b9 ‘ON NVDIHIIN SALNNOD Hddsor ‘LS 


“PaUDH}ISOd AjayeWosdde ae ‘UMOYS JI 'S1UIOD UOISIAIP pLE| pUE Sy>I] pLIB ayeLIpI009 
“so1uade Burjeiadoo pue a21Alag UONeAIASUOD |10f ‘aM|nouIBy Jo uoWedeg °s “7 ay Aq AydesBo}Oyd jeLIZe PLEL UO pajidwoo s} dew siyy 


(gg seeys suior) 


wet as 


SBiL 1334 000 OT 


Ov8 ST:T ajeog 


000 T 


% 


% 


1655 000 FEET 


1a 
3294 000 S Ov8 ST:T 3129S sik 


1 695 000 FEET 


r-) 
rey 
3 
§ 
2 


JOSEPH COUNTY, MICHIGAN 


ST. 


(v9 1284s suor) 


“pauorjisod Ajayewrxoxdde ave ‘uaOYS |! 'S1@W00 UO)SIAIP pue| pue S¥>1) pLiB ajeu1pi00g 
“serauade fusjesadoo pue aoiaiag uorens@su0g [105 ‘aim ina1@y Jo wawpsedag °S “/ AMY Aq AydesBojOys je119e p6| UO pajdwoo s} dew siy 


G9 ‘ON NWOIHOIW “ALNNOD Hdasor “1S 


99 “ON NV9IHIIW *ALNNOD HuaSOr “1S 


“"PaUO}y!S0d Ajayew)xoudde axe * “Sx9W09 UOISiAID pue| pue S91) PluB ayeUIpI00) 
“so19ua8e 8u1je1ed009 pur ao1Aves uoWeniesuog j10§ ‘asmyjnouiBy Jo jaujedag °s “1 au) fq AydesBoJoUd jee LG] UO pajiduco si dew siyy 


(29 4@0ys sujor) 


¥ 


66 
7 a eae 
= © 


SHEET NUMBER 


z 
< 
9 
an 
o 
= 


R. 10W. | R.9W. 


JOSEPH COUNTY, 


ST. 


wie 


f 
6 
Drvsnnnon cu ceties Sineatuamns sane baien 


TERE IER E 


(Joins sheet 59) 


TEED PRIOR ET 


(¢9 s80ys sulor) Aass00086 


Ov8 ST:T 9129S 
3084 000S 000 T 000 € 


NO. 67 


This map is compiled on 1974 aerial photography by the U.S. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


ST. JOSEPH COUNTY, MICHIGAN 


itioned. 


Coordinate grid ticks and land division comers, if shown, are approximately 


100 000 FEET 


T.8S 


(Joins sheet 66) 


172 


0 000 FEET 
at 


ST. JOSEPH COUNTY, MICHIGAN 


SHEET NUMBER 67 


95 000 FEET 


1735 000 FEET 


1 Mile 


% 


4000 


Oo 
e 


2000 


3000 


5 000 


5 000 Feet 


Scale 1:15 840 


